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A  brilliant  new  2  meter  transceiver 

with  every  in-demand  operating 

feature  and  convenience 


*  Synthesizer  and  VFO. 

*  All  modes;  NBFM.  WBFM,  AM, 
SSB  w  /  USB/LSB  and  CW. 

•  Frequency  synthesizer  (PLL} 
3  Knot*.  600  char  Hz  sieps 


vxo 


s  or  minus 


*  LED  readout  on  synthesizer. 

•  Standard  600  kHz  splits  plus 

•  Two  "oddball"  spills 

*  OSCAR  transcet  ve  2  to  10 
meter  operation. 

•  OSCAR  receiver  built-in. 

•  Connectors  on  rear  for  separate 
2  meter  and  TO  meter  antennas. 


•  Built-in  VFO  (continuous coverage* 

:  46MHz  in  T  .3MHz  segments 
1kHz  readout). 

•  a  pole  SSB  f liter  plus  two  FM  filters 

•  100kHz  crystal  calibrator 

•  Voice  operated  relay  (VOX)  or  p-t-t 
*  Audio  speech  compression. 

•  Noise  blanker. 

•  RIT,  plus  or  minus  5kHz 

•  Power  out     S"  meter. 

•  FM  center  deviation  meter 

•  10W  minimum  output  power. 
NO  TUNING! 


A!  your  favorite  dealer.  Write  tor  catalog. 


K. LM  electronic 


•  Hi-Lo  power  provision. 

•  Built-in  AC  /  DC  power  supply* 

•  Double  conversion  receiver 

16.9MHz  and  455kHz  l-F  s 

•  Receiver  sensitivity: 

FM:  G.SmV  for  28db  S   N 

SSB / CW:  0         7  for  1 4db  S  /  N. 

AM:2jjiVfor10dbS/N. 

•  Size:  Inches:  5H.  14.88W  T2D. 

MM:  t28H.37BW.3050 

•  Weight:  28  lbs.  (13K6). 

•  SOON!  432  MHz  Trans  verier. 
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mechanical  excellence 
peerless  performance . 
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to  bottom. 


The  outstanding  antenna  system  of  well  known 
DXer  Don  SchJiesser,  W6MAWK6RV,  is  shown  in 
the  above  close-up  photograph,  A  full  view  of  the 
complex  is  shown  in  the  smaller  right-hand  photo- 
graph of  Don's  beautiful,  high-on^a-hilltop  home. 


After  careful  consideration,  Don  chose  KLM  mono- 
banders,  top  to  bottom;  five  beams  topped  bv  a  4 
element  40,  a  5  element  20,  a  6  element  15,  a  5 
element  10  and  an  11  element  2  meter  beam.  Met 


and  Mike  of  KLM  are  indeed  proud  that  their  high 

performance  antennas  were  selected  on  a  merit  basis 
over  others  considered  by  Don  Schliesser. 

The  KLM  product  fine  also  includes  HFP  VHF  and 
UHF  antennas  in  a  very  wide  variety  of  configura- 
tions, fog  periodic  types  for  commercial  and  military 
applications  plus  the  rotors  pictured. 

See  your  KLM  deafer  and  pick  up  a  catalog  before 
making  any  antenna  decision. 


KR-400  azimuth  rotator 


KLM 
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KR-S00  elevation  rotator 


KLM 


SOLID-STATE 


NEW! 

Get  set  for  the 

coming  6  meter 

DX  season. 


Look  for 
these  new 

6  meter  amplifiers; 

PA4-60AL,  (BOW)  12VDC, 
PA10*160AL(160W)  28VDC 
PA1Q*200AL  (200W)    50VDC. 


KLM  exclusive  design  offers  you  the 
easiest,  fastest,  least  expensive  way  to 
immediately  boost  output  power  of  any  VHF/  UHF 
transceiver  up  to  20  times  or  more . . . 
and  as  high  as  160  watts! 


A  simple,  add-on-immediately 
RF  amplifier. 

Merely  coax-connect  amplifier 
between  antenna  and  transceiver. 

No  tuning!  Efficient  strip-line 
broad  band  design- 
Automatic!  Internal  RF*sensor- 
controlled  relay  connects  amplifier 
whenever  transmitter  is  switched  on 


Manual,  remote-posftion  switching 
is  optional. 

•  Models  for  6t2,1V4  meters,  70CM 
amateur  bands  plus  MARS  coverage, 

•  Two  types:  Class  C  for  FM  /CW 
Linear  for  SSB/AM/FM/CVV 

•  Negligible  insertion  loss  on  receive. 

•  American  made  by  KLM. 


Highest  quality.  American*made  "brand" 
transistors  are  fully  protected  for  VSWR, 
short  and  overload,  reverse  polarity, 
Highly  effective  heat  sinking  assures  long 

At  your  dealer.  Write  for  literature. 

KLM 


its-,  reliable  performance  Black  anodized 
containers... exclusive  KLM  extrusions, 
have  seven,  full  length  fins  on 

both  sides! 


electronics,  inc 
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That's  all,  Folks! 

All  you  need  for  All  Mode  Mobile,  that  is. 

AH  Mode  Mobile  is  now  yours  in  a  superior  ICOM  radio  that  is  a  generation  ahead  of 
all  others*  The  new,  fully  synthesized  IC-245/SSB  puts  you  into  FM,  SSB  and  CW 
operation  with  a  very  compact  dash-mounted  transceiver  like  none  you've  ever  seen. 


Variable  offset:  Any  offset  from  10 
KHz  through  4  MHz  in  multiples  of 
10  KHz  can  be  programed  with  the 
LSI  Synthesizer, 

Remote  programing:  The  IC« 
245/SSB  LSI  chip  provides  for  the 
input  of  programing  digits  from  a 
remote  key  pad  which  can  be  com- 
bined with  Touch  Tone*  circuitry  to 
provide  simultaneous  remote  pro- 
gram and  tone.  Computer  control 
from  a  PI  A  interface  is  also  possible, 

*  a  registered  trademark  of  AT&T 


SPECIFICATIONS 
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FM  stability  on  SSB  and  CW: 
The  IC-245/SSB  synthesis  of  100 
Hz  steps  make  mobile  SSB  as  stable 
as  FM.  This  extended  range  of  oper- 
ation is  attracting  many  FlVTers  who 
have  been  operating  on  the  direct 
channels  and  have  discovered  SSB. 

The  IC-245/SSB  is  the  very  best  and 
most  versatile  mobile  radio  made: 
that's  alL  For  more  information  and 
your  own  hands-on  demonstration  see 
your  ICOM  dealer.  When  you  mount 
your  IC-245/SSB  you'll  have  all  you 
need  for  All  Mode  Mobile. 
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VHF/UHF  AMATEUR  AND  MARINE  COMMUNICATION  EQUIPMENT 
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ICOM  WEST,  INC 
Suite  3 

13256  North rup  Way 
Beilevue.  Wash.  98005 
1208)  747-9020 


Distributed  by: 


(COM  EAST  INC, 

Suite  307 

3331  Towerwood  Drive 

Dallas.  Texas  75234 

[214)620-2780 


ICOM  CANADA 
7087  Victoria  Drive 

Vancouver  B.C.  V5P  3Y9 

Canada 

(604.)  32V 1833 
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EDITORIAL  BY  WA  YNE  GREEN 


LEARNING  CODE 

While  on  the  one  hand  I'm  a  bit 
concerned  over  the  code  courses  that 
are  proliferating  .  .  ,  thus  Inevitably 
touting  some  newcomers  away  from 
the  73  cassette  series  . ,  >  on  the  other 
hand  I'm  both  surprised  and  delighted 
to  note  that  none  of  the  competitors 
seems  to  have  yet  grasped  the  basic 
concept  of  how  code  is  learned  and 
what  the  true  significance  is  of  the 
plateau  in  learning. 

In  every  objective  test  of  the 
effectiveness  of  code  courses,  the  73 
series  is  at  least  twice  as  fast  as  the 
next  closest  course.  How  can  that  be? 

Let's  take  a  moment  to  consider 
just  what  it  is  we  are  trying  to  do 
when  we  learn  the  code.  The  usual 
way  of  starting  the  process  is  to  enter 
the  data  in  the  mind,  which  enables 
you  to  translate  a  di-dah  into  the 
letter  A,  etc.  First  you  memorize  the 
dots  and  dashes  for  all  of  the  letters, 
numbers,  and  punctuation.  Then  you 
listen  to  them  sent  slowly  and  men- 
tally look  up  each  dot  dash  pattern  in 
your  mind,  comparing  it  with  the 
table  you  have  memorized.  When  you 
get  a  match,  your  mind  tells  you  what 
the  letter  is  and  you  write  It  down. 

Then  you  gradually  speed  up  this 
process  until  you  are  operating  at  the 
fastest  speed  the  mind  can  handle  on  a 
conscious  level  ,  . ,  which  means  a 
code  speed  of  around  ten  words  per 
minute,  give  or  take  a  little  .  ,  .  and  in 
no  case  as  high  as  thirteen  (why  do 
you  think  the  scoundrels  set  the  speed 
at  13?).  No  matter  how  hard  you  try, 
your  mind  can't  go  faster  looking  up 
each  code  group  ,  .  ,  hence  the 
plateau. 

But  obviously  something  does 
happen,  for  we  have  people  who  can 
copy  code  at  close  to  100  words  per 
minute  . . ,  so  there  is  a  way  past  the 
plateau.  What  happens  is  that  the  code 
sound  patterns  . .  .  not  the  dots  and 
dashes  themselves  ...  are  automati 
cally  translated  by  the  subconscious 
mind  and  the  character  comes  to  mind 
seemingly  from  nowhere.  This  is  why 
good  CW  operators  can  sit  and  talk 
with  you  and  then  turn  around  and 
typewrite  the  copy  they've  been 
hearing  while  they  were  talking.  The 
copy  had  nothing  at  all  to  do  with  the 
conscious  mind  processes  ...  it  was  ait 
on  a  subconscious  level.  It  is  this 
complete  retraining  which  produces 
the  plateau. 

The  plateau  is  a  long  one  because 
there  is  a  long  battle  in  your  mind, 
with  the  conscious  trying  to  translate 
the  dots  and  dashes  . .  .  and  not  being 
able  to  keep  up  . .  .  while  the  sub- 
conscious   is    quietly    trying    to    get 


through  and  tell  you  it's  got  perfect 
copy  .  .  .  shut  up  already  with  the 
other  process.  This  battle  defeats  ail 
too  many  prospective  hams. 

But  is  this  whoie  battle  really 
necessary?  Why  should  we  even 
bother  to  go  through  the  conscious 
mind  process  at  all,  since  it  is  of  no 
long  range  benefit  and  in  fact  is  about 
the  worst  possible  way  to  tackle  the 
project?  Tradition  . ,  .  as  Teyve  lauded 
in  Fiddler.  Tradition  is  still  with  us 
and  bogging  down  tens  of  thousands 
of  poor  souls  who  are  trapped  by  it. 
Tradition  keeps  the  ARRL  pursuing 
this  system  ...  and  sucking  hundreds 
of  ham  clubs  into  it  with  the  ARRL 
tapes,  The  Ham  Radio  tapes  stick 
rigidly  to  the  ARRL  tradition.  And  so 
do  most  of  the  rest  of  them. 

So  how  can  code  be  learned  with- 
out the  old  process?  By  starting 
dtrectly  with  the  training  of  the  sub- 
conscious mind  , .  ♦  starting  out  above 
the  speed  the  conscious  mind  can 
handle.  I'll  bet  that  a  newcomer  to 
Morse  code  can  learn  the  code  almost 
as  easily  at  25  words  per  minute  as  he 
can  at  five  words  per.  He  has  to  learn 
to  recognize  the  sound  pattern  of  the 
letters  rather  than  the  dots  and 
dashes.  Even  at  50  words  per  minute, 
it  doesn't  take  long  before  you  can 
pick  out  the  letter  "E".  Then  you'll 
begin  spotting  the  'T's  and  so  forth. 
If  you  let  your  mind  go  blank  and 
listen  to  fast  code,  you'll  start  having 
the  letter  £  jump  right  out  at  you 
with  only  a  few  minutes  practice  . . . 
and  gradually  the  other  letters.  You 
then  have  to  train  your  fingers  to  type 
them  as  they  come  .  ,  .  or  to  put  them 
on  your  mental  blackboard  and  copy 
them  in  your  head. 

There  is  a  limit  to  how  fast  we  can 
spell  out  words,  even  with  the  sub 
mind  doing  the  work  * . ,  but  I  don't 
know  what  it  is,  1  suspect  that  the 
high  speed  CW  fans  are  copying  words 
rather  than  letters  .  ,  .  particularly 
when  they  get  up  around  100  wpm. 
This  is  more  like  speaking  a  foreign 
language  .  . ,  a  lot  like  it.  You  have  to 
use  a  foreign  language  quite  a  bit  and 
continue  to  use  it  to  keep  it  func- 
tioning on  a  subconscious  level  where 
you  don't  have  to  translate  everything 
both  on  receive  and  send.  Eventually 
you  get  so  you  "think"  in  the  new 
language  .  .  .  and  this  is  the  way  of 
high  speed  CW, 

A  good  Morse  code  course  will  start 
the  beginner  out  with  each  character 
being  set  at  the  end  desired  speed  .  . . 
13  wpm.  Then,  as  the  subconscious 
gets  trained,  the  spaces  between  the 
characters  are  closed  ...  but  the 
sound    patterns    are    kept   the   same. 


We're  trying  to  recognize  these  sound 
patterns,  and  if  we  continually  change 
them  by  changing  code  speed,  we  are 
essentially  forcing  the  brain  to  start  all 
over  again.  This  is  okay  if  you  have 
the  time  and  a  world  of  patience. 

Code  instructors  from  clubs  run 
into  hard  core  cases  where  people  are 
unable  to  learn  even  the  whole  alpha- 
bet. Their  conscious  mind  just  won't 
make  the  grade.  I  suggest  that  these 
people  may  well  be  able  to  do  just 
fine  on  a  subconscious  training  pro- 
gram. Send  code  to  them  from  the  73 
13  wpm  cassette  and  ask  them  to 
listen  first  for  the  E  . ,  .  then  the  I  .  . , 
etc. 

The  subconscious  mind  can  do 
fantastic  things.  Many  of  the  brilliant 
mathematical  skills  are  done  sub- 
consciously. In  fact,  there  have  been 
many  cases  of  people  who  were  barely 
able  to  function  on  the  conscious 
level,  but  who  could  do  cube  roots 
subconsciously.  They  didn't  have  any 
idea  of  how  it  happened  .  * ,  the 
answers  just  came  to  them  from 
nowhere. 

During  my  years  working  as  a 
psychological  counselor,  I  used  a 
direct  approach  to  the  subconscious 
to  avoid  the  protection  against  mind 
repairs  put  up  by  the  conscious  mind. 
The  subconscious  mind  is  right  there 
all  the  time  and  extremely  easy  to 
contact  and  use,  once  you  get  the 
hang  of  it.  You're  using  it  all  the  time 
. . .  trying  to  remember  a  name  . ,  * 
which  JJcomes  to  you"  a  bit  later.  Or 
trying  to  solve  a  problem  and  a 
solution  "occurs  to  you"  later,  etc. 

Starting  right  out  to  learn  the  code 
with  a  13  word  per  minute  tape  is  a 
shock  . ,  *  it  staggers  the  conscious 
mind  . .  .  heck,  everyone  knows  you 
can't  learn  the  code  that  way.  IMuts 
, ,  ,  you  can  start  out  at  20  words  per 
minute  if  you  want,  and  you'll  be  able 
to  copy  it  perfectly  in  a  fraction  of 
the  time  of  the  chap  who  starts  out  at 
two  . . .  five  .  . .  seven  . .  .  ten  ,  , , 
plateau  .  .  ,  ptateau  ,  .  .  twelve  ,  . , 
thirteen  .  . .  grunt  .  .  .  and  slowly 
upwards. 

I  have  no  doubt  that  loyal  ARRL 
fans  will  continue  to  make  life  miser- 
able for  prospective  Novices  and 
Generals  with  the  traditional  code 
system  as  epitomized  by  the  ARRL 
tapes  and  W1AW  transmissions  ... 
even  though  It  goes  against  everything 
we  know  about  how  the  brain  works. 
In  the  meantime,  those  who  have 
lucked  onto  the  73  cassettes  will  have 
a  tremendous  advantage  .  . .  and  they 
will  mostly  end  up  enjoying  code 
instead  of  hating  it. 

It    is    difficult    to    love    anything 
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A  2-METER  STATION  THAT  GOES  WHERE  YOU  GO 

The  high  performance  portable  2-meter  FM  transceiver  endowed  with  Ken- 
wood's characteristic  high  level  ol  quality.  The  TR-2200A  provides  superior 
performance  for  the  active  outdoorsman  .  .  .  portable,  mobile  or  airborne  .  .  .  pleasure  or 
emergency.  12  channel  capacity  (6  supplied).  Built-in  telescoping  antenna  can  be  easify 
replaced  by  a   'rubber  duck"  antenna  (RA-1  option)  Connection  for  external  antenna. 
External  12  VDC  or  internal  ni-cad  batteries.  Battery-saving   "light  off' '  position.  Hi-Lo 
power  switch  (2  watts-400  mW).  Everything  you  need  is  included:  batteries,  charger, 
carrying  case  and  microphone.  Or  mount  it  in  your  car  as  a  mobile  rig  using  an  MB-1 A 
mounting  bracket  (option). 
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Outstanding  sensitivity,  large-sized  helical  resonators  with 
High  Q  to  minimize  undesirable  out-of-band  interference,  and 
a  2 -pole  10  7  MHz  monolithic  crystal  filter  combine  to  give 
yourTR-7400A  outstanding  receiver  performance 
This  compact  6  2  pound  package  measures  only  7-3/16" 
wide.  10-5/8"  deep,  and  2-7/8"  high  and  is  designed  to 


Featuring  Kenwood's  New  and  Unique  CONTINUOUS  TONE 
CODED  SQUELCH  SYSTEM  •  4  MHz  BAND  COVERAGE  • 
25  WATT  OUTPUT  *  FULLY  SYNTHESIZED,  800  CHANNELS 

give  you  the  kind  of  performance  specifications  you've  always 
wanted  to  see  in  a  2-meter  amateur  ng.  High  performance 
specifications  of:  Intermodulation  characteristics  (Better  than 
66dB),  spurious  (Better  than  — 60dB)d  image  rejection  (Better 
than  —  70dB),  and  a  versatile  squelch  system  make  the 
TR-7400A  tops  in  its  class 
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which  causes  you  a  whole  lot  of  pain 
,*>  and  learning  the  code  via  the 
traditional  method  is  a  big  pain  In  the 
...  ah  ,  .  ♦  mind.  No  wonder  so  few 
amateurs  go  on  to  stick  to  the  CW 
bands!  Code  can  be  easy  and  fun,  if 
it's  taught  right.  It  can  be  a  skill  to  be 
proud  of,  and  not  a  dark  and  un- 
pleasant stumbling  block  which  you 
have  to  overcome  to  get  a  ham  ticket, 
Which  way  are  you  making  it  for  the 
new  hams? 

AVUNCULAR 
ADVICE  ASKED 

You  are  probably  not  unaware  that 
the  Novice  training  courses  started  by 
ham  clubs  around  the  country  are 
generating  thousands  of  Novices  and 
that  the  drop  in  the  number  of  hams 
has  been  turned  around,  A  good  deal 
of  the  recent  growth  of  readership  of 
73  has  been  due  to  these  Novices 
subscribing  .  . ,  mostly  as  a  result  of 
their  use  of  the  73  Morse  code  tapes 
and  the  73  Novice  Class  Study  Guide, 

Perhaps  you,  as  an  old-timer,  have 
some  advice  for  these  newcomers  to 
our  hobby.  You  may  have  an  antenna 
that  you  think  they  should  know 
about  .  .  .  perhaps  there  is  a  rig  that 
you  think  is  great  and  you'd  like  To 
recommend  ,  .  ,  maybe  you  have 
some  modifications  which  would  help 
them  ...  or  you  might  like  to  suggest 
books  or  magazines  which  would 
benefit  them. 

You  can  reach  these  newcomers  to 
hamming  via  the  pages  of  73  .  .  .  with 
a  letter  to  the  editor  or  perhaps  a 
short  article.  It's  easy  to  write  for  73 
.  .  .  just  be  sure  to  type  it  double- 
spaced  so  we  can  fix  up  them  gram- 
mar or  speling  errors.  Give  these  chaps 
a  helping  hand  through  73. 

SIGNS  OF  DECAY 

A  ItttttM  hum  John  Askew  W4AMK 
suggests  that  every  member  of  the 
ARRL  hierarchy  be  required  to  read 
C.  Northcote  Parkinson's  book,  Park- 
inson's L&w>  He  refers  in  particular  to 
chapter  six,  which  seems  to  almost 
have  been  written  with  the  ARRL 
directly  in  mind. 

The  gist  of  the  chapter  is  that  the 
building  of  a  well- planned  head- 
quarters is  achieved  only  by  institu- 
tions on  the  point  of  collapse.  Park 
inson  has  done  his  homework  wet  I  on 
this,  and  gives  voluminous  proof  to 
support  his  contention. 

As  far  as  I  know,  the  members  of 
the  League  were  not  consulted  about 
the  use  of  nearly  $1  million  for 
additions  to  the  headquarters  build- 
ing. Here  we  are  at  a  time  when  more 
and  more  amateurs  are  becoming 
seriously  concerned  over  the 
approaching  debacle  at  Geneva  with 
the  ITU  and  WARC  ■ . ,  and  money 
that  could  have  gone  for  some  ham 
ambassadors  to  visit  third  world 
countries  and  garner  support  for  ama 
teur  radio  is  being  spent  on  newer, 
bigger,  and  better  offices.  Just  think 
how  far  a  million  dollars  would  go 
toward  protecting  amateur  radio1 

Parkinson  points  out  that  a 
vigorous  institution  spends  its  time 
getting  things  done  and  pays  little 
attention  to  its  surroundings.  A  visit 
to  the  ARRL's  enormous  building, 
with   its   chrome   furniture  and   pile 


rugs,  can  be  contrasted  with  the  utili- 
tarian 73  offices,  with  old  desks  and  a 
strictly  make-do  atmosphere.  We  have 
over  60  people  working  at  73 1  jammed 
into  a  250-yearotd  house  and  having 
the  time  of  their  lives. 

It  isn't  until  an  institution  is  run 
ning   down   that   it  spends   its  time 
erecting  an  edifice  .  . ,  and  this  turns 
out  to  be  its  monument  to  the  better 
days  of  the  past. 

Here  we  are  with  the  U.S.  govern- 
ment ready  to  take  away  half  of  our 
75  meter  phone  band  and  the  whole 
40  meter  phone  band  as  their  official 
proposal  at  WARC  ,..  and  the  ARRL 
is  spending  most  of  the  money  it  has 
gotten  from  us  over  the  years  on 
administrative  space  to  provide  com 
fortable  offices  for  even  more  assis- 
tants to  the  assistants. 

You  may  put  me  down  as  being 
overly  critical  of  the  League  only  if 
you  can  come  up  with  an  alternate 
proposal  which  will  help  protect  ama- 
teur frequencies  and  include  spending 
$800,000-plu5  for  more  office  space 
in  Mewington.  I  don't  think  anyone 
has  more  input  on  what  is  really  going 
on  than  I  do  .  . .  and  I  see  no  cause  for 
complacency. 

SELLING  THE  SALESMAN 

I'm  a  real  sucker  for  anything  new 
.  .  .  and  Chuck  Martin  WATKPS,  down 
at  Tufts  Radio,  knows  it,  1  blundered 
into  his  store  the  other  day  to  drop 
off  some  of  our  newly  published 
books  .  .  .  The  New  Hobby  Computers 
,  .  .  and  the  store  was  so  packed  with 
hams  that  I  had  trouble  finding  a  spot 
to  park!  Chuck  was  up  on  the  roof 
putting  up  more  antennas. 

Once  he  was  back  on  the  ground 
and  we'd  eyeballed  for  a  while,  I 
mentioned  that  my  1C-230  had  one 
lamp  out  .  .  .  maybe  he  could  fix  it 
Oh,  pshaw,  he  said  (or  words  to  that 
effect),  "Why  are  you  driving  around 
with  something  as  out-of-date  as  that? 
You  should  be  using  the  latest  in 
digitally-synthesized  ham  gear."  That 
sounded  good  to  me,  I  admitted  .  .  . 
and  before  I  knew  what  was  happen- 
ing, my  IC-230  was  out  and  a  brand 
new  IC-245  was  in.  I  sure  hope  he  gets 
a  good  price  for  the  230  for  me. 

The  IC-245  is  quite  a  step  ahead- 
No  longer  do  I  have  to  be  bewildered 
over  the  15  kHz  splinter  channels.  I 
had  'em  all  on  the  IC-230,  but  I  never 
knew  which  was  which,  and  when  I 
visited  another  area  I  just  had  to  fly 
blind.  With  the  245  I  get  a  readout  of 
the  receive  frequency  when  receiving 
^ntS  the  transmitting  frequency  when 
transmitting.  I  can  program  the 
darned  thing  for  600  kHz  splits,  for  1 
MHz  splits  ...  or  any  other  splits  that 
repeaters  may  come  up  with.  It  knows 
all  about  transmitting  high  in  the  147 
band  and  Transmitting  low  in  the  T46 
band,  but  this  can  be  defeated  for  the 
upside  downers. 

After  some  months  with  the  700 A 
Kenwood  at  the  home  shack.  I  have 
been  accustomed  to  toning  in  the 
receiver  with  a  regular  tuning  dial  ,  , . 
and  liking  it.  They  sure  don't  hide  any 
repeaters  from  me  any  more!  The  245 
tunes  the  dial  in  5  kHz  synthesized 
jumps.  This  makes  it  so  I  can  tune  up 
and  down  the  band,  checking  active 


repeaters  as  I  go.  If  I  want  to  break 
any  of  them,  my  transmitter  is  right 
on  channel  automatically.  No  more 
trying  to  remember  if  the  up  per/ lower 
switch  is  in  the  right  position  ...  no 
more  using  a  switch  to  go  from  the 
146  segment  to  the  147  . .  .  and  the 
whole  package  isn't  any  larger  than 
my  old  iC  230. 

Chuck  was  so  slick  about  it  that  I 
never  did  notice  when  I  had  agreed  to 
take  the  thing  .  . .  he  just  assumed 
that  J  would,  and  the  next  thing  I 
knew  I  was  driving  away  programming 
the  new  rig  as  I  went  I  did  have  to 
run  a  separate  power  wire  for  it  to 
keep  the  synthesizer  powered.  When 
you  turn  the  rig  off  with  your  ignition 
switch,  you  then  have  to  reprogram 
the  synthesizer  again  -  and  that  gets 
old.  You  can  use  a  transistor  radio 
battery  for  the  keep-alive  current,  rf 
you  are  loo  lazy  to  run  the  extra  wire. 

And  that  isn't  all.  The  audio  from 
the  245  sounds  a  whole  lot  better, 
both  on  receive  and  transmit,  Mr. 
Inoue,  you've  done  it  again" 

SPIES  NEEDED 

If  you  are  anything  like  me.  once 
you  get  your  hands  on  a  tunable  two 
meter  receiver,  you  set  about  making  a 
list  of  every  repeater  you  can  hear  .  . . 
and  every  simplex  net  You  look  for 
the  inputs  of  strange  repeaters  and  get 
the  call  letters  of  all  that  have  any 
identification  ...  end  listen  a  lot  on 
the  channels  of  repeaters  which  are 
obviously  being  kept  sub  rosa.  In 
other  words,  you  are  curious  and  a 
snoop. 

If  you  are  cut  from  the  same  bolt, 
how  about  making  a  copy  of  your  list 
of  repeaters  and  sending  it  in  so  we 
can  be  sure  to  keep  our  repeater  list 
updated?  We'll  update  the  Repeater 
Atias  and  publish  late  changes  in  73. 

We  want  to  keep  the  Atfas  as  up  to 
date  as  possible  as  a  help  to  traveling 
hams  ...  so  do  your  part  ...  be 
sneaky  and  send  us  your  secret  agent 
reports  .  ,  .  send  them  to  Fearless 
Leader,  73  Magazine,  Peterborough 
NH  03468,  That  goes  for  DX  hams, 
too,  by  the  way, 

HAMSVSCB 

For  some  reason  I  seem  to  get  a  tot 
of  newspaper  clippings  from  73 
readers  which  involve  CB  radio.  I  have 
two  things  to  say  about  this  . .  *  first, 
please  keep  it  up.  I  appreciate  every 
clipping  you  can  send  me  about  CB 
(good  or  bad)  .  .  .  about  ham  radio  .  . . 
or  about  any  of  my  other  not  too 
secret  interests  such  as  Jordan,  sub- 
marines, UFOsr  microcomputers,  and 
things  like  that. 

A  recent  clipping  sent  in  by  good 
friend  K7EML  was  an  ad  in  a  news- 
paper for  a  100  Watt  CB  amplifier 
(not  to  be  used  on  CB}  for  $120.  This 
points  up  a  question  .  - .  is  the  FCC 
serious  about  CB  linears  or  not? 
Another  dealer  ran  an  ad  for  a  linear 
in  a  magazine  and  got  a  phone  call 
from  Charlie  saying  in  effect  to  go 
ahead  and  sell  'em,  but  don't  adver- 
tise, because  that  would  force  them  to 
put  on  the  heat. 

Even  though  about  80%  of  the  new 
hams  are  coming  via  the  CB  ranks, 
there  is  a  question  in  my  mind  as  to 


whether  what  goes  on  there  is  really 
any  of  our  business.  We  don't  mix 
with  the  mess  on  the  marine  channels 
...  or  the  terrible  things  on  taxi  and 
police  channels.  CBers  have  no  patent 
on  bad  language  over  the  radio.  CB  is 
another  separate  service,  and  I  feel 
like  we're  butting  into  a  family  prob- 
lem . . .  someone  else's  family  .  . . 
when  we  get  involved  with  CB, 

Since  I  do  write  a  weekly  news- 
paper column  for  CBers,  I  have  a 
personal  interest  in  CB  ...  not  a 
whole  lot . . .  I  don't  get  involved  with 
any  base  station  baloney  or  rag  chew- 
ing with  base  stations.  My  column  is 
mostly  devoted  to  explaining  the  tacts 
of  life  to  CBers  and  pointing  out  the 
advantages  of  getting  into  hamming 

what  skip  is  and  why  t  .  .  what  the 

sunspots  are  going  to  actually  do  to 
them stuff  like  that 

WAYNE  TALKS 

I'll  be  on  the  program  at  Atlanta  on 
June  IS- 19th  ...  come  armed  with 
questions,  t  often  forget  to  cover 
things  people  want  to  know  about,  so 
make  notes  and  bring  'em.  I'll  also  be 
talking  at  Seattle  July  29th,  if  you're 
in  the  vicinity.  Both  of  these  are  going 
to  be  superb  conventions,  so  I  hope 
you'll  be  there  and  say  hello. 

COMPUTERIZED  POLICE 

More  and  more  police  departments 
are  following  the  lead  of  the  Las 
Vegas  PD  and  installing  computer 
terminals  tn  the  road  cars.  This  per* 
mits  them  to  check  on  car  licenses 
automatically  and  find  out  if  the  car  is 
wanted  anywhere  in  the  country  (or  if 
there  are  any  warrants  out  on  the 
registered  owner),  The  whole  business 
takes  about  10  seconds,  versus  the 
pre-computer  time  period  of  10  min- 
utes or  more. 

The  police  officers  were  against  the 
innovation,  but  when  they  found  out 
how  useful  it  was,  opinion  changed.  It 
didn't  help  when  one  officer  got 
Involved  with  using  the  terminal  while 
driving  and  wrecked  the  car,  the  ter- 
minal, and  almost  himself.  Most  of  the 
officers  now  pay  more  attention  to 
the  rules  about  stopping  before  using 
their  terminals. 

The  system  provides  automated 
dispatching  of  the  patrol  cars  and 
automated  report  writing,  in  addition 
to  the  computer  data  base  on  people 
and  car  I  icenses. 

In  Washington  DC,  this  has  made  it 
possible  to  check  on  parking  tickets 
quickly  and  put  one  of  the  "Denver1* 
yellow  boots  on  the  wheel  of  a  car 
which  has  outstanding  tickets  against 
it.  The  boot  locks  on  and  keeps  the 
car  from  being  moved  until  the  owner 
settles  up  on  the  unpaid  parking  tick 
ets. 

HAM  COMPUTE RISTS 

I've  been  asked  to  give  a  talk  on  ihe 
ham  uses  of  computers  at  the  1977 
World  Attair  Conference  in  Albuquer- 
que (May  3-7).  Although  I've  heard 
from  a  few  hams  who  have  been  using 
microcomputers,  there  are  a  lot  of 
you  out  there  who  haven't  written,  I'd 
appreciate  getting  as  much  informa- 
tion as  possible  On  any  applications 
you  may  have  developed. 


DenTron  amateur  radio  products  have  always 
been  strikingly  individual  This  is  the  result, 
not  of  a  compulsion  to  be  different,  but  of  a 
dedication  to  excellence  in  American  crafts 
manship.  This  dedication  now  extends  to  one 
of  the  worlds  finest  high  performance  Military 
amateur  amplifiers. 

Luxury  styling,  however,  would  not  be  fully 
appreciated  without  an  exceptional  power 
source.  The  heart  of  the  MLA-2500  is  a  heavy 
duty,  self-contained  power  supply. 

Compare  the  MLA-2500,  It  has  the  lowest 
profile  of  any  high  performance  amplifier  in  the 
world.  It's  modular  construction  makes  it 
unique,  and  at  $799.50  it  is  an  unprecedented 
value. 

Very  few  things  in  life  are  absolutely  uncom- 
promising. We  are  proud  to  count  the  DenTron 
MLA-2500  among  them.   And  so  will  you. 


MLA-2500  FEATURES 


160  thru  10  meters 

2000+  watts  PEP  input  on  SSB 

1000  watts  DC  input  on  CW,  RTTY,  or  SSTV 

Variable  forced  air  cooling  system 

Self  contained  continuous  duty  power  supply 

Two  El  MAC  8875  external-anode  ceramic/metal 
triodes  operating  in  grounded  grid. 

Covers  MARS  frequencies  without  modifications 

50  ohm  input  and  output  impedance 

Built  in  RF  watt  meter 

1 17  V  or  234  V  AC  50-60  hz 

Size:    5Y2"  H  x  14"  W  x  14"  D, 


All  DenTron  products  are  made  in  the  U.S. A 
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Amplifier  in  actual  operation 


Radio  Co ,.  Inc 


2100  Enterprise  Parkway 
Twinsburg,  Ohio  44087 
(216)  425-3173 
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PART  97.112 


: 


Federal  Communications  Commission 
Washington  DC  20554 

This  is  a  request  for  the  FCC  to 
consider  modification  of  FCC  Rules 
and  Regulations,  Part97.3|b). 

1  propose  that  the  following  words 
be  deleted  from  the  part  mentioned 
above:  "and  without  pecuniary  or 
business  interest/' 

This  particular  phrase,  while  ques- 
tionable as  to  its  intended  implications, 
is  virtually  unenforceable,  the  subject 
of  wasted  controversy,  and  overtaken 
by  events  that  continually  transpire 
on  repeater  autopatch  facilities. 

It  is  agreed  that  Part  97,1 1 2  is  valid 
and  needed  regulation;  however,  the 
broad  and  ambiguous  wording  of  Part 
97-3 (bj  is  detrimental  to  the  amateur 
service  because  of  the  unnecessary 
confusion  created  by  it. 

While  the  primary  reason  for  re* 
questing  this  change  is  to  realize  the 
full  advantages  of  repeater  autopatch 
technology,  the  parallel  case  is  opera- 
tion of  the  Class  D  Citizens  Band 
under  Part  95,  We  have  virtually  no 
difference  between  a  Class  D  operator 
ordering  a  pizza  via  his  CS  radio  or  an 
amateur  doing  the  same  via  a  repeater 
autopatch  —  except  that  the  former  is 
authorized  white  the  latter  is  steeped 
in  controversy,  The  question  of  avoid- 
ing telephone  company  tariffs  is 
moot,  because  in  the  case  of  the  CB 
operator  the  telephone  is  avoided 
completely,  while  the  autopatch  is 
providing  an  income  for  the  phone 
services. 

Your  expeditious  consideration  of 
this  subject  is  solicited  and  a  copy  of 
any  germane  request  for  comment  or 
rule  and  order  is  hereby  requested, 

William  J.  Howard 
FPO  San  Francisco 


HAM  SCHOLARS 


The  Foundation  for  Amateur 
Radio,  Inc,  a  nonprofit  organization 
with  its  headquarters  In  Washington, 
D,C,  announces  its  intent  to  award 
four  scholarships  for  the  academic 
year  1977-78.  All  amateurs,  wherever 
resident  in  the  U.S.  and  holding  an 
FCC  license  of  at  least  General  class, 
can  compete  for  one  or  more  of  the 
awards  if  they  plan  a  full-time  course 
of  studies  beyond  high  school 

The  John  W.  Gore  Scholarship  pays 
$750.  Applicants  must  intend  to 
pursue  a  career  in  electronics  or  a 
related  science  and  have  completed  at 
least  one  year  in  an  accredited  college 
or  university  toward  a  baccalaureate 
or   higher  degree.  Preference  will   be 


given  to  residents  of  the  District  of 
Columbia,  Maryland,  and  northern 
Virginia, 

The  Richard  G.  Chichester  Scholar 
ship  also  pays  $750.  Applicants  must 
be  members  of  the  ARRL  and  be 
sponsored  by  an  ARRL-af  filiated 
club.  There  is  no  restriction  on  the 
course  of  study t  but  applicants  must 
be  enrolled  in  or  have  been  accepted 
by  an  accredited  university  or  college 
and  intend  to  seek  a  baccalaureate 
degree.  Preference  will  be  given  to 
residents  of  Ohio,  Kentucky,  Indiana, 
Illinois,  the  District  of  Columbia, 
Maryland,  and  northern  Virginia, 

The  Edwin  S.  Van  Deusen  Scholar- 
ship pays  $250.  Applicants  must  have 
been  accepted  or  enrolled  in  an 
accredited  2-year  technical  school  and 
intend  to  seek  an  Associate  degree  in  a 
science-related  area.  Area  preference  is 
the  same  as  the  Gore  Scholarship. 

The  Radio  Club  of  America 
Scholarship  also  pays  $250.  There  is 
no  restriction  on  the  course  of  study, 
but  applicants  must  be  enrolled  in  or 
have  been  accepted  by  an  accredited 
university,  college,  or  technical  school 
and  intend  to  seek  at  least  an  Asso- 
ciate degree.  There  is  no  area  of 
preference. 

Application  forms  can  be  requested 
from  FAR  Scholarships,  8107  Hamp- 
den Lane,  Bethesda,  Maryland  20014. 
Requests  must  be  postmarked  prior  to 
June  1,  1977, 

The  Foundation  is  devoted  exclu- 
sively to  promoting  the  interest  of 
amateur  radio  and  to  scientific, 
literary,  and  educational  pursuits  that 
advance  the  purposes  of  amateur 
radio. 

Foundation  for 

Amateur  Radio,  Inc. 

Washington  DC 


TV  3320 

The  following  is  a  rundown  on  my 
experiences  with  the  TV  Typewriter 
3320  designed  by  Jeff  Roloff  and  sold 
by  Mini  Micro  Mart.  Possibly  you 
haven't  built  this  model  TVT,  but 
maybe  my  experiences  will  help  you 
in  shooting  trouble  with  the  one  that 
you  are  building,  This  happens  to  be 
the  third  TVT  that  i  have  built,  and 
each  time  the  various  models  develop 
new  problems,  so  this  time  I  am  going 
to  put  into  writing  the  problems  that  I 
ran  Into,  I  feel  sorry  for  the  fellow  40 
mites  from  nowhere  who  runs  into 
some  of  these  problems. 

First  off,  the  delivery  of  the  kit  was 
somewhat  late.  Apparently  the  sup- 
plier of  the  PC  board  lost  the  prints 
and  didn't  make  delivery  on  time.  So 
really  this  was  not  the  fault  of  Mini 
Micro    Mart,    I    would    like   to   make 


mention  that  when  I  called  Mini  Micro 
Mart,  they  at  least  answered  the 
phone,  and  at  one  time  accepted  a 
collect  call  from  me.  I  completed  the 
assembly  on  Christmas  Eve,  getting  all 
of  the  bugs  worked  out  at  that  time* 
S\  prints  a  very  nice  copy. 

One  of  the  things  that  I  would 
highly  recommend  you  use  is  the 
timing  chain  waveforms  if  you  have  a 
scope  but  don't  have  a  counter.  Most 
scopes  will  count  the  crystal  fre- 
quency and  then  the  prints  indicate 
the  divide  by  n  as  you  go  through  the 
circuits  or  ICs,  If  you  lay  out  the 
exact  number  of  waveforms  on  the 
scope  for  the  input  frequency  (let's 
say  10  square  waves  to  start  with  for 
10  mm  of  deflection),  then  if  the 
timing  chain  indicates  the  next  test 
point  is  half  the  frequency,  you  wilt 
come  up  with  5  square  waves  for  10 
mm  of  deflection  (which  says  that  the 
next  IC  has  divided  by  2). 

As  you  go  through  the  complete 
timing  chain,  you  wiil  note  this  takes 
place,  Also,  any  offsets  will  be  ap- 
parent. Also,  if  you  take  a  ruler  and 
extend  the  various  waveforms  back  up 
the  sheet,  you  will  see  where  they 
compare  to  some  previous  waveform 
that  should  indicate  whether  the 
circuit  is  working  correctly  or  appears 
to  have  trouble.  As  you  continue 
down  the  chain,  you  will  discover 
where  the  scale  changes,  and  you  will 
have  to  recalibrate  the  time  base 
(frequency  of  scope)  setting  of  the 
scope.  This  will  give  you  a  new  setting 
to  start  with,  and  then  you  can 
continue  from  there.  Frequencies  in 
the  timing  chain  of  Mr.  Roloff's  TVT 
all  come  out  correctly.  I  also  found 
that  the  timing  chain  in  SWTP  TVT 
#1  came  out  OK;  I  built  two  of  their 
units. 

Getting  back  to  the  TVT  3320:  I 
found  some  printing  errors  on  the 
schematics.  In  Fig.  16  showing  timing, 
the  output  of  IC  #2  pin  B  is  L  or  7920 
cycles,  pin  8  is  M  or  3960  cycles,  and 
pin  11  is  IM  or  1980  cycles,  AH  of 
these  terminals  and  readings  are  cor- 
rect These  frequencies  go  to  IC  ?144 
and  this  is  where  the  first  error  occurs. 
The  first  error  shown  is  L  going  to  pin 
13 -really  it'sN,  Pin 9  of  14 shows  N 
going  there,  and  it's  really  L  (the  final 
addition  of  the  frequencies  comes  out 
OK,  but  if  you  attempt  to  check  the 
input  to  IC  #14,  it  can  throw  you), 
L1  comes  out  7920,  which  is  correct 
from  the  timing  chain.  I  might  men- 
tion at  this  time  that  L1  and  LI  bar 
are  the  same  frequency- wise  but  have 
a  phase  reversal;  that  is,  the  wave  train 
on  the  scope  will  be  right  side  up  for 
LI  and  upside  down  for  L1  bar, 

Also  at  this  point,  I  would  like  to 
mention  that  the  waveforms  should  be 
all  of  the  same  height.  I  had  a  condi- 
tion where  I  had  5  mm  of  height  going 
Into  the  IC  but  less  than  1  mm  of 
height  coming  out  of  it  (due  to  a  small 
piece  of  wire  from  a  piece  of  steel 
wool  that  had  accidentally  gotten 
onto  the  bench}.  A  detective  IC  fol- 
lowing this  loading  effect  can  also 
cause  loss  of  power  in  the  drive. 

Another  schematic  error  is  in  Fig. 
16  on  timing.  IC  #17  pin  3  is  shown 
as  going  to  Fig,  18  (next  line  blank- 
ing), IC  #41  pin  11.  Instead,  IC  #17 
pin  3  goes  to  IC  #12  pin  1 1  and  then 


IC  #12  pin  10  goes  to  IC  #26  pin  5. 
So  IC  #2  is  used  in  place  of  IC  #41  as 
this  particular  inverter.  The  final  fre- 
quency and  inversion  is  correct,  but  if 
you  are  tracing  trouble  with  a  scope, 
you  can  be  talking  to  yourself. 

At  this  point,  we  were  feeding  a 
composite  video  signal  into  the  video 
display.  The  problem  was  that  we 
were  getting  broken  and  distorted 
letters  and  numerals.  The  consistent 
thing  was  that  any  letter  trouble  was 
always  the  same  as  if  it  were  hard- 
wired, which  indicated  that  the 
trouble  was  not  a  spike  or  frequency 
problem.  The  trouble  appeared  as  if 
maybe  a  solder  ball  might  be  under- 
neath some  socket  {which  I  used 
throughout). 

At  this  point,  I  used  a  piece  of  wire 
from  the  five  volt  supply  with  a  330 
Ohm  resistor  in  series,  and  touched 
terminals  17,  18,  19,  20,  21,  and  22. 
This  will  give  a  letter  display  on  the 
screen  as  follows:  17  will  give  an  AT's 
in  some  circuits,  but  in  this  circuit  it 
gives  an  A;  18  terminal  will  give  a  A 
when  an  ATJs  appears  before,  but  if 
an  A  appears,  then  a  B  will  appear;  19 
will  give  a  D  on  the  full  screen  (same 
as  above);  20  will  give  an  H;  21  will 
give  a  series  of  P;  and  22  will  give  a 
blank.  You  can  tie  any  or  all  of  these 
input  terminals  together,  and  get  any 
letter  or  numeral  in  the  ASCII  code. 
With  this  type  of  input,  I  proved  that 
the  trouble  was  either  in  the  2513 
character  generator  or  the  74166  shift 
register.  The  only  letter  that  was 
distorted  was  the  A,  as  on  both 
outputs  the  above  letters  were  ail  OK. 

I  now  duplicated  the  circuit  of  the 
2513  and  74166  on  my  proto  board 
and  fed  the  output  into  the  transistor 
buffer  that  fed  the  video  display,  Lo 
and  behold,  all  of  the  letters  and 
numerals  that  I  could  generate  were 
alright 

Now  the  problem  was  to  find  the 
cause  of  the  trouble.  At  this  point,  I 
would  like  to  make  the  comment  that 
I  have  found  that  you  can  short  the 
inputs  and  outputs  of  the  2513  and 
the  2519  and  the  74166  and  not  get 
into  any  trouble. 

So  I  started  by  shorting  the  outputs 
of  the  2513  character  generator, 
which  is  also  the  input  to  the  74166 
shift  register.  As  I  am  going  along,  L 
discover  that  I  can  duplicate  my  exact 
condition  by  shorting  pins  6  and  7  of 
the  character  generator  (which  says  I 
have  duplicated  the  trouble).  This 
bears  out  the  above  assumption  that  it 
must  be  hardwired  and  possibly  a 
solder  short.  After  looking  very 
closely,  I  conclude  that  the  trouble 
has  to  be  under  the  2513  character 
generator. 

Well,  this  is  a  24  pin  socket 
soldered  to  a  double-sided  board,  and 
God  had  better  be  with  you  if  you  are 
going  to  unsolder  and  remove  the 
socket,  After  very  careful  considera- 
tion, I  decided  that  unsoldering  was 
not  the  answer.  Rather,  I  took  a  small 
screwdriver  and  pried  the  plastic 
holder  up,  leaving  the  terminals 
soldered  into  place.  It  came  off  very 
easily,  and  nothing  broke,  believe  it  or 
not 

Now  !  checked  terminals  6  and  7 
with  a  continuity  meter  again  and  the 


S 


short  was  still  there.  Getting  the 
magnifier  into  operation,  I  coy  Id  not 
find  a  solder  glob  of  any  size.  I  did 
find  an  eyelet  just  barely  touching  a 
piece  of  foil.  This  was  corrected  with 
a  very  sharp  knife,  and  the  short 
disappeared  on  continuity.  The  black 
plastic  form  for  the  2513  socket  was 
gently  pushed  back  on  the  soldered 
terminals  and  then  taped  into  place, 
and  everything  looked  real  good.  I 
fired  up  the  TVT  and  it  worked 
beautifully  —  giving  me  the  excellent 
Christmas  Eve  present  of  a  workable 
TVT,  which  1  believe  was  worth  all 
the  trouble  I  went  through, 

George  F+  Hatch  W9VMG 
Fort  Wayne  IN 


NITTY  GRITTY 


I  am  a  C8  to  ham  convert  |  came 
across  a  deal  on  a  SSB  CB  radio  in 
Sept.  '76  that  I  could  not  pass  up.  It 
was  installed  in  my  vehicle  and  1 
listened  (not  having  anything  to  say] 
on  various  AM  channels  for  about  two 
weeks.  I  found  for  the  most  part  that 
it  was  crowded  with  people  who  had 
nothing  to  say. 

The  next  step  was  to  try  upper  and 
lower  SSB,  1  did  and  could  not  make 
sense  out  of  what  I  heard  on  the 
channels.  Somewhere  along  the  Una,  I 
found  lower  16  and  intelligible  con- 
versation. It  didn't  even  resemble  the 
nonsense  on  AM. 

I  found  a  "home"  for  listening  on 
lower  16,  but  I  did  not  understand  a 
lot  of  things,  i.e.,  QRT,  QSY,  GRX, 
go  down  ten,  Apache  45,  Ex- Calibre 
9&,  etc.  I  found  no  one  used  their 
FCC  callsigns.  Anyone  not  conform- 
ing to  procedure  (using  the  10  code, 
AM  i alk,  using  cai  (signs)  was  quickly 
ridiculed  by  the  "knowledgeable"  fre- 
quency cops,  I  once  heard  a  guy  call, 
"CG  1 1  meters  -  CQ  1 1  meters/'  to 
which  he  received  a  chewing  out 
about  not  understanding  radio,  (Only 
now  do  I  realize  that  the  poor  guy  was 
probably  only  a  ham  with  at  least  a 
General  ticket  and  more  radio  knowl- 
edge and  ability  than  anyone  on  16.) 

One  way  or  another,  I  came  in 
contact  with  one  of  the  SSB  dub 
members,  went  to  a  meeting,  and 
joined  the  club  (needed  one  of  those 
funny  cailsigns),  I  learned  what  the 
codes  meant  and  messed  up  my  radio 
with  all  the  "trickstuff'ra  good  SSBer 
has. 

I  was  OK  for  about  three  months, 
until  I  finally  realized  that  I  was 
running  as  illegally  as  possible,  going 
nowhere,  calling  myself  an  11  meter 
radio  operator  (never  a  C3er)  and 
being  just  plain  frustrated. 

Several  members  of  the  club  have 
ham  radios  they  run  on  11  meters 
only  (what  a  waste).  I  saw  their  radios 
and  knew  1  had  to  have  one,  but  it 
would  never  transmit  on  11  meters. 

I  dropped  out  of  SSB,  sold  my 
radio,  passed  my  Novice  written  back 
in  January,  bought  a  radio  and  am 
awaiting  my  ticket 

Now  the  nitty  gritty? 

I  turned  on  my  radio  tonight  to 
monitor  the  Novice  bands.  I  tuned  40 
meters  and  found  a  QSQ  where  the 
guys  had  a  good  fist  and  were  a  little 


faster  than  I  could  copy  (good  prac 
tice).  AN  of  a  sudden,  right  on  the 
frequency  of  a  GSO,  some  ltd  began 
tuning  up  and  calling  CQ. 

This  is  not  the  first  time  I  heard 
this,  but  tonitju  it  made  me  sick  and 
reminded  me  of  CB. 

I  did  not  try  to  put  down  C8,  but 
ham  is  heads  above.  It  makes  me  sad 

Louts  C.  Berry 
Simi  Valley  C A 

P.S.  You  do  not  have  to  plead  with 
CBers  to  upgrade  to  ham.  It  takes 
some  longer  than  others,  but  it  is  a 
natural  transition  (if  they  will  spend 
as  much  time  learning  the  code  as 
they  do  bad-mouthing  it). 

What  mom  can  we  say?  —  Ed. 


WORD  FOR  WORD 


I  hope  that  you  will  print  this  letter 
word  for  word  in  73. 

To  begin  with,  I  am  sorry  that  I 
have  ever  spent  a  cent  for  73  Maga- 
zine. I  feel  that  the  magazine  spends  a 
lot  of  space  on  slandering  —  that's 
right  -  slandering  the  ARRL  and  its 
publication  0$T.  If  you  use  all  of  the 
space  that  you  waste  doing  this  on 
amateur  radio  issues,  you  might  find 
that  radio  would  benefit  from  it 

For  example,  in  February,  1977,  73, 
we  find  Wayne  Green  attacking  the 
League  on  the  WARC.  Nowhere  in  his 
editorial  did  he  offer  any  concrete 
evidence  on  what  the  ARRL  is  doing. 
Unless  he  can  back  up  malicious  state- 
ments like  " . . ,  but  I  know  they  are 
far  more  interested  in  spending 
5800,000  on  a  new  wing  for  the  HO 
building  than  trying  to  protect  our 
bands/'  Wow!  A  magazine  that  would 
print  such  a  thing  as  this  with  not  one 
single  word  of  supporting  evidence 
(I.e.,  names,  dates,  places,  or  even 
quotes  from  the  WARC)  must  be  a 
really  poor  publication.  I  don't  know 
how  many  hams  have  benefited  from 
the  HQ  services,  but  without  the 
nightly  (and  daily}  code  practice 
sessions,  I  am  sure  that  there  are  many 
hams  out  there  who  would  not  have 
gotten  their  General  land  above) 
tickets.  tBy  the  way,  I  don't  see  73 
Magazine  operating  a  service  like  this 
to  the  amateur  radio  community,) 

Come  to  think  of  it,  and  correct  me 
if  I  am  wrong,  outside  of  publications 
of  various  kinds,  I  don't  see  where  73 
does  anything  at  all,  save  sit  around 
and  condemn  the  ARRL.  It  is  easy  to 
sit  in  a  chair  and  say  what  the  ARRL 
is  doing  and  what  you  think  they 
should  do.  After  all,  you're  not  the 
one  who  is  doing  anything,  except 
perhaps  misconstruing  and  taking  out 
of  context  everything  in  a  League 
publication.  You  aren't  in  the  position 
where  decisions  have  to  be  made,  and 
sitting  in  a  chair  with  a  good  hindsight 
is  a  lot  easier  than  having  to  make  the 
decisions* 

Then  I  read  articles  like  "Talk 
About  DX  -  WOW!"  in  hopes  of 
finding  out  some  new  research  in 
propagation  and  see  how  much  of  a 
waste  of  space  it  is.  Or  then  there  is 


"CB  Can  Do  Some  Things  Better." 
Could  we  have  these  spaces  fitted  with 
something  worthwhile  about  amateur 
radio?  (Before  the  CB  world  comes 
down  on  me,  I  have  a  CB  and  a  license 
for  itr  but  if  1  wanted  to  know 
something  about  CB,  I  would  go  to  a 
CB  publication.) 

Then,  the  mere  fact  that  you  print 
some  of  the  letters  you  do  —  do  you 
select  as  many  an ti- League  letters  as 
you  can?  Letters  using  great  and 
outstanding  examples  such  as  HAL 
discontinued  a  fceyer  or  that  one  of 
the  thousands  of  electronics  com- 
panies has  a  PEP  wattmeter  and  then 
saying  something  tike/'ARRL  is  really 
on  top  of  things/'  just  shows  how 
foolish  these  readers  are.  I  hope  that  if 
they  miss  anything  in  the  field  they 
are  in  for  a  career,  that  their  credi- 
bility will  never  again  be  trusted,  {By 
the  way,  if  I  may  use  the  same 
unsupported  logic  from  these  people, 
if  73  has  ever  printed  an  ad  for 
Trigger,  which  I  have  also  had  trouble 
with,  $  hope  that  we  realize  that  it  is 
not  as  interested  in  the  amateur  radio 
world  as  it  is  in  securing  advertisers  to 
increase  its  greedy  income  —see,  I  can 
speculate  too  -  but,  in  doing  so,  I 
have  condemned  everyone  who  writes 
or  works  for7J.  Are  you  letter  writers 
really  using  your  heads?) 

I  am  not  saying  that  73  is  all  bad  — 
I  have  seen  good  things.  But  some 
changes  have  to  be  made.  For  in- 
stance, when  the  term  "dBm"  is  used 
in  the  "Novice  Q  &  A"  column,  it 
ought  to  have  a  definition.  Many 
beginners,  as  well  as  old-timers,  may 
not  understand  such  things,  as  the 
only  place  I  have  seen  it  is  in  the 
commercial  broadcasting. 

Secondly,  if  you,  or  any  of  the 
letters  you  publish,  condemn  the 
ARRL  (or  any  other  organization),  do 
it  —  but  don't  do  it  without  any 
proof,  1  have  seen  no  proof  of  any 
kind  that  is  substantial  enough  to  say 
the  ARRL  is  doing  more  for  them- 
selves than  ham  radio  or  that  they  are 
behind  the  times. 

The  space  you  waste  on  con- 
demning the  ARRL  and  then  the  fact 
that  you  don't  seem  to  be  doing 
anything  about  it  really  gives  me  a 
negative  attitude  on  the  whole  maga- 
zine. In  fact,  rt  is  hard  to  trust  the 
credibility  of  any  article  in  a  magazine 
whose  editors  spend  their  time  bla- 
tantly cursing  everything  else*  If  you 
are  against  something  and  can  show 
substantial  evidence,  then  I  might 
withdraw  my  ARRL  membership.  But 
as  it  stands  now,  you  only  help 
support  my  belief  that  the  ARRL  is 
the  finest  organization  available  to 
amateurs.  If  you  want  to  put  the 
ARRL  down,  quit  talking  and  get  up 
your  own  teams  of  lobbyists  and  go  to 
the  WARC.  Prove  yourself,  I  am  only 
sorry  that  readers  often  tend  to  listen 
to  writers  of  poor  editorials.  If  every- 
body agreed  with  your  philosophies, 
then  we  would  all  read  73  and  the 
FCC  would  be  able  to  pass  any  regula- 
tion they  wanted  to  and  amateur 
radio  would  be  the  loser. 

I  hope  that  you  will  publish  this 
entire  letter,  as  I  feel  that  it  has  a  lot 
to  say.  I  am  sure  that  a  lot  of  readers 
will  condemn  me  for  this  letter,  but  if 
they   cannot   prove   their  points  by 
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showing  good  evidence  that  I  am 
wrong,  then  they  only  prove  my  point 
further, 

David  O.  Wever  WB2CQX 
Greenwich  NY 
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GOOD  BUDDY 


Received  my  March  issue  of  73 
today.  While  I  am  a  very  recent 
subscriber  to  your  publication,  t  must 
rate  it  tops  in  its  field.  No  offense 
intended  to  QST  or  CQ  magazines,  as 
I  have  subscribed  to  both  of  them  in 
bygone  years. 

First  off,  I  was  a  ham  long  before 
the  11  meter  Citizens  Band  was  even 
thought  of.  I  used  to  work  the  11 
meter  ham  band,  as  I  am  almost 
certain  that  Wayne  Green  did  (judging 
from  his  call  letters).  The  thing  that 
irks  me,  and  probably  most  hams  who 
did  not  rise  from  the  ranks  of  the 
CBers,  is  the  very  fan  that  we  were 
chased  out  of  the  11  meter  band,  in 
order  that  it  could  be  handed  to  a 
group,  on  the  proverbial  "silver  plat- 
ter/' and  used  in  the  same  manner  in 
which  the  hams  had  been  using  it. 
Except,  no  examination  requirements 
were  involved,  This  provided  many 
would- be  hams  with  a  cheap  and 
effortless  way  to  enjoy  hamming.  This 
probably  was  not  the  intent  of  the 
FCC.  But,  what  else  could  the  FCC 
expect?  After  all,  a  person  who  did 
not  possess  enough  intelligence  to 
plug  in  an  electric  coffeepot  could 
obtain  a  Class  D  Citizens  Band  license, 
with  no  questions  asked.  That  is, 
provided  he  or  she  met  the  age  re- 
quirements and  could  produce  the 
license  fee.  Pretty  cheap  price  to  pay 
for  hobby-type  communications 
privileges. 

Many  articles  which  are  published 
in  73  seem  to  promote  the  idea  of 
ham  clubs  going  all  out  to  recruit 
prospective  hams  from  the  C8  ranks. 
This  seems  ridiculous  to  me,  If  these 
CBers  had  desired  to  become  hams, 
they  would  have  done  so  in  the  first 
place,  the  same  as  thousands  of  us  did 
in  years  past.  I  am  employed  as  an 
electronics  technician  for  a  railroad, 
and  have  a  shop  in  a  terminal.  Many 
railroaders,  who  are  also  CBers,  come 
into  my  shop,  asking  if  I  can  furnish 
them  with  railroad  frequency  crystals 
for  their  CB  rigs.  The  railroad  radios 
operate  on  approximately  1-3/4  meter 
FMh  These  same  people  refer  to  them- 
selves as  radio  operators  (not  as 
electrical  appliance  users}.  When 
mention  is  made  to  them  that  they 
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may  be  interested  in  becoming  a  ham, 
the  first  question  is,  "What  have  \ 
gotta  do  to  get  a  ham  license?"  When 
the  ham  licensing  requirements  are 
explained  to  them,  the  immediate 
response  is,  "too  much  trouble."  One 
young  man  accepted  my  offer  of 
assistance,  and  is  now  a  very  devoted 
amateur  radio  operator.  So,  it  is 
possible  to  make  a  radio  operator  out 
of  a  CBer. 

I  was  amused  by  the  letter  from 
Jim  Cullen  WA2ENR,  in  which  he 
asks,  "Where  would  hams  be  without 
CB?"  I  wonder  if  Jim  believes  that  all 
hams  rose  from  the  ranks  of  the 
CBers.  For  his  information,  there  were 
hams  long  before  CB  was  even 
thought  of.  As  a  matter  of  fact,  there 
have  been  hams  since  the  very  be- 
ginning of  radio,  as  we  know  it  today. 

There    are    many    complaints    of 

jamming,  tuning  up  on  net  frequency 
while  nets  are  in  session,  profanity  — 
the  list  could  go  on  and  on  This  is  not 
good  for  ham  radio  in  general.  It 
seems  as  though  this  sort  of  thing  has 
become  more  prevalent  within  the  last 
decade.  One  cannot  help  but  wonder 
if  these  offenders  did  not  rise  from 
the  CB  ranks. 

Anyone  reading  this  letter  may 
draw  the  conclusion  that  I  am  down 
on  the  Citizens  Band  radio  service. 
That  conclusion  would  be  far  from 
true.  However,  I  am  down  on  the 
inconsiderate  people  who  use  this 
band  strictly  tor  hobby  purposes,  CB 
was  intended  for  small  businesses  and 
individuals  who  had  need  for  an 
economical  two-way  radio  service  for 
business  use.  Many  persons  who  In- 
vested money  in  CB  equipment  for 
business  use  soon  learned  that  CB  had 
been  taken  over  almost  entirely  by 
'The  Good  Buddy  Set/'  who  can  talk 
all  day  and  say  nothing. 

During  the  25  years  that  I  have 
been  a  licensed  ham,  I  have  tutored 
many  people  to  hamdom.  I  have  lost 
count  of  the  number.  This  was  not 
done  through  a  recruiting  program. 
Anyone  who  expressed  a  desire  to 
become  a  ham  received  my  encourage- 
ment, cooperation,  and  assistance,  If 
we  go  out  and  start  a  full  scale 
recruiting  program  from  the  CB  ranks, 
we  might  well  end  up  with  the  80f  40, 
20.  15,  10,  6,  and  2  meter  Citizens 
Bands.  There  is  strength  in  numbers, 
but  quality  should  also  be  given  some 
consideration.  Lest  we  forget,  hams 
must  demonstrate  their  ability  as 
radio  operators  before  they  are  per- 
mitted on  the  air.  Let's  keep  it  that 
way.  Let  us  not  permit  people  to 
become  Hcensed  amateurs  simply 
because  they  have  enough  money  to 
purchase  a  ham  rig.  The  ham  license 
has  already  been  cheapened  enough. 
Verle  D.  Francis  W0SZF 
IvtcCookNE 


220-420  CB? 

This  tetter  is  regarding  the  use  of 
225-420  MHz  by  the  government  and 
the  letter  by  Merrill  See  W8BGZ,  of 
Kalamazoo  Ml,  Although  1  am  not  a 
government  agent  who  can  give  you 
an  official    report,    I   can  give   some 


informal  information  as  a  bit  of  back- 
ground. 

For  the  past  8  years  I  have  been  a 
Ground  Radio  Maintenance  Tech- 
nician (that  is,  a  radio  repairman  I  for 
the  US  Air  Force.  A  major  portion  of 
my  job  in  that  time  has  been  with 
radios  that  operate  in  the  225-400 
MHz  frequency  range.  These  radios 
are  used  mainly  for  Air  Traffic  Con- 
trol (ATC)  of  military  aircraft,  They 
are  also  used  extensively  for  other 
information  to  pilots,  and  for 
command  and  control.  These  uses 
mean  that  these  radios  are  used 
continuously  on  a  24-hour,  365-day- 
a-year  basis.  The  only  thing  I've  ever 
run  across  that  is  used  more  is  C8's 
channel  19,  and  the  VHF  ATC  radios 
used  by  both  the  military  and  civilian 
airports.  To  open  this  frequency  range 
up  to  Citizens  Band  type  use  would 
require  that  not  the  military  but  the 
Congress  of  the  United  States  and  the 
budgetary  bodies  of  many  foreign 
countries  allocate  a  very  large  sum  of 
money  to  scrap  a  working  worldwide 
system  and  design  something  new  to 
replace  it  wilh_  Moving  all  operations 
to  the  VHF  ATC  frequencies  would 
not  work,  because  of  the  increase  in 
congestion  and  because  some  places 
use  more  spectrum  space  than  is  avail- 
able in  the  entire  VHF  ATC  band 
(which  in  itself  is  larger  than  the 
entire  2-30  MHz  HF  range}. 

The  406-420  MHz  band  is  also  used 
worldwide  by  the  military.  At  though 
it  doesn't  carry  as  much  traffic  as  the 
22S-40Q  MHz  band,  it  is  used  daily  for 
ground  mobile  radio  service-  Moving 
this  would  also  be  an  expensive  pro- 
position, 

The  preceding  is  not  meant  to  be  a 
complete  report ;  it  is  just  my  obser- 
vations of  one  user  that  I  have  worked 
with  on  three  continents. 

As  an  answer  to  question  #3, 
"Careful  evaluation  of  the  priorities  of 
the  needs  of  the  United  States  Citi- 
zens/' I  personally  think  our  needs  are 
being  served  fairly  well  for  an  im- 
portant purpose  on  these  frequencies. 
They  are  not  very  visible  to  the 
public,  but  they  are  used  extensively 
for  a  public  service. 

If  anyone  still  wishes  to  convert 
these  frequency  allocations  to  a  direct 
citizens*  use,  I  recommend  that  they 
practice  by  removing  their  focal 
pot  ice,  fire,  and  other  government 
services  from  the  frequencies  now 
used  by  those  services. 

Ronald  E,  Setbet 
Edwards  CA 


NEW  DIMENSIONS 

My  three-year-old  son  is  one  of  the 
estimated  335,000  Americans  who 
cannot  hear  any  speech;  he  is  able  to 
hear  or  feel  sounds  below  800  Hz  only 
with  much  amplification.  Unlike  the 
many  blind  who  are  able  to  partic 
Spate  in  our  hobby,  he  and  another 
estimated  13,000,000  hearing- 
impaired  persons  have,  by  the  nature 
of  our  early  emphasis  on  audio 
communications,  been  excluded. 

We  do  have  one  thing  in  common  — 
the  desire  to  communicate.  FCC  code 
regulations  would  seem  to  limit  licens- 
ing, but  my  son  Kurt  can  recognize 


most  of  the  code  alphabet  and  will 
certainly  be  abte  to  copy  as  soon  as  he 
can  write  (although  much  of  the 
chatter  on  our  CW  bands  is  trite  and 
hardly  a  learning  experience}. 

In  the  past  few  years,  relatively 
expensive  telephone  TTY  equipment 
has  been  offered  to  the  deaf.  The  slow 
data  rate  utilized  by  most  limits  use  to 
local  calls,  but  mass  production 
should  bring  the  cost  down  and  thus 
make  for  more  availability  to  ama- 
teurs.   I    am    sure    you    can   see   the 

possibility  of  a  "deaf  net" 

A  new,  exciting  communications 
mode  has  been  made  available  to  us 
through  the  efforts  of  the  Public 
Broadcasting  Service  and  FCC  order 
BM-2616,  If  you  have  ever  tried 
watching  TV  with  the  sound  off, 
perhaps  the  Muppet  Show,  you  soon 
realized  that  something  is  missing. 
P8S  has  developed  a  system  by  which 
captions  can  be  sent  on  the  previously 
unused  scan  line  21. 

Persons  desiring  captions  would  use 
a  simple  decoding  device.  Mass  avail 
ability  of  this  device,  estimated  to 
cost  around  one  hundred  dollars 
commercially  (probably  less  through 
our  surplus  channels!,  would  also  give 
us  easy  access  to  any  TV  for  TTY, 
computer,  or  code  conversion  uses. 

The  basic  system  is  described  in 
graphic  form  in  Figure  17,  Section 
73.699,  of  the  television  standards. 

Line  21  would  start  with  the 
normal  blanking  pulse  and  program 
color  bursts.  This  would  be  followed 
by  seven  cycles  of  an  approximately 
0.503  MHz  signal  to  synchronize  the 
decoder  clock,  two  cycles  of  spacing, 
and  then  17  cycles  to  transmit  two  7 
bit  plus  parity  ASCII  characters.  Line 
21  of  the  next  field  would  be  used  to 
send  a  9  bit  pseudo-random  framing 
code  to  indicate  where  the  two 
characters  should  be  located.  Each 
eighth  frame  would  consist  of  a  pulse 
to  sat  the  zero  crossing  bias  point. 

While  this  system  has  the  dis- 
advantage of  slow  speed  (52.5  char- 
acters per  second  or  630  6-lener 
words  per  minute) ,  it  has  the  ad- 
vantages of  being  CMOS  compatible 
(cheap),  not  sending  unless  space  data 
(the  pseudo-random  code)  is  provided, 
and  requiring  minimal  onboard 
memory. 

It  should  be  obvious  that  dropping 
the  clock  run-inF  slowing  the  clock 
rate  to  one  telephone-compatible,  and 
adding  memory  would  allow  the  same 
system  to  be  used  for  other  purposes. 

A  letter  to  your  local  PBS  station 
might  speed  adoption  of  this  system, 
and  give  us  yet  another  equipment 
dimension* 

Our  efforts  to  introduce  the  deaf  to 
our  newer  modes  of  communication 
might  well  add  a  new  dimension  to 
our  hobby. 

Lawrence  E.  Stoskopf,  M.D.  WtPSF 

Wichita  KS 


LEVY  REPLIES 

!  would  like  to  take  a  moment  to 
correct  a  gross  misrepresentation  of 
the  facts  presented  in  Mr.  Briggs' 
letter  in  a  recent  issue  of  73.  It  can  be 
expected  that  there  may  arise  mis- 
understandings   in    business  dealings. 


but  there  Is  no  excuse  for  distortions 
of  the  magnitude  represented  there. 

Mr.  Briggs  purchased  a  prescaler  kit 
in  February,  1975,  Nothing  was  heard 
from  him  until  the  summer  of  1976, 
over  a  year  later,  with  a  complaint 
about  low  sensitivity.  A  suggestion 
regarding  the  possibility  of  snorted 
input  protection  diodes  was  made, 
and  a  set  of  diodes  was  sent,  free  of 
charge,  for  him  to  try-  Failing  in  that, 
I  advised  that  the  cost  of  a  new  scaler 
chip,  if  that  were  the  problem,  would 
be  about  S3 5. 00,  He  subsequently 
returned  the  unit,  advising  that  the 
diodes  did  not  cure  the  problem.  He 
had  mounted  the  scaler  board  in  a 
box.  from  which  Tt  was  removed,  and 
examined.  The  difficulty  was  in  fact  a 
defective  chip.  There  was  a  delay  of 
several  weeks  prior  to  the  completion 
of  the  repair,  for  various  reasons.  It 
was  decided  to  make  the  repair  at  no 
charge.  The  chip  was  replaced,  the 
unit  reinstalled  in  Mr.  Bng<^  enclo- 
sure, tested  {despite  what  Mr,  Briggs 
may  say},  and  the  unit  and  his  check 
returned.  A  nasty  letter  containing  the 
same  allegations  as  in  his  letter  to  73 
arrived  a  couple  of  weeks  later. 

If  Mr.  Briggs  had  taken  the  trouble 
to  open  his  box  and  examine  the 
scaler  prior  to  making  his  allegation, 
he  would  have  noticed  that  the  chip 
had  on  it  a  date  code  subsequent  to 
his  original  purchase  date,  which  is 
pretty  good  evidence  that  it  was  in 
fact  replaced.  The  unit  was  tested 
prior  to  being  returned  with  an  in* 
calibration  $2300  signal  generator; 
why  it  did  not  function  for  Mr.  Briggs 
Is  merely  conjecture  on  my  part 
However,  any  suggestions  to  remedy 
the  problem  were  cut  short  by  his 
letters. 

There  are  no  other  manufacturers 
that  I  know  of  who  do  service  on  kits 
eighteen  months  after  sale  for  free; 
Mr.  Briggs  might  like  to  try  that  with 
a  large  manufacturer  and  see  what 
happens*  in  any  event,  there  is  no 
excuse  for  accusations  of  "sunshine" 
repair  at  any  price  when  they  are 
simply  not  true.  Mr.  Briggs  would  do 
well  to  check  his  facts  next  time, 

Stanley  P.  Levy  WB6SQU 

Levy  Associates 

Monrovia  CA 


CBTO  10M 

I  just  read  your  article  in  the  73 
Holiday  edition,  1976,  about  the  pos 
stble  changes  of  CB  equipment  to  a 
usable  10  meter  system.  This  sounds 
great  to  me,  I  am  a  frustrated  CBer 
who  is  working  on  a  ham  license, 

I  fell  in  love  with  2  meters  during 
my  recent  exposure  to  The  Salvation 
Army  work  in  Guatemala,  where  1  was 
responsible  for  establishing  an  emer 
gency  radio  system.  We  used  2  meter 
equipment  with  a  repeater  on  top  of  a 
mountain  for  200  mile  coverage  of  the 
area.  Now  I  just  need  that  extra  push 
to  get  at  least  a  Tech  level. 

But  back  to  the  article!  This  is 
something  that  needs  to  be  followed 
up  with  some  organized  system.  There 
sure  are  a  lot  of  people  with  closets 
like  mine;   used   to   store   CB  equip 
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ment.  It  just  got  too  noisy! 

Keep  up  I  he  good  work.  Could  you 
put  in  seme  novice  (simple)  projects 
for  beginners?  I'm  not  quite  an  elec- 
tronics engineer  yet  —  but  working  on 
iff 

Fred  Musgrave 
Baltimore  MO 

We  have  a  series  of  C8  to  10m 
conversions  coming  along  t  Fred. 
With  the  current  depressed  prices  of 
23  channel  equipment,  the  time  is 
right  to  obtain  a  rig  and  get  in  on  the 
fun  on  JO.  See  you  there.  —  Ed. 


BRIEFS  BOOSTER 

The  recently  expanded  "Briefs" 
section  is  great  Warren  Elly  is  to  be 
commended  for  his  efforts  in  search- 
ing through  countless  club  newsletters 
to  keep  us  all  up-to-date  on  interesting 
news,  I  have  seen  to  it  that  73  has 
been  added  to  the  mailing  list  of 
Spark  Gap  from  the  Two  Rivers 
Amateur  Radio  Club, 

After  reading  the  Editorials,  Briefs. 
Be  My  Guest,  Looking  West,  the  FCC 
news  (with  and  without  commentary), 
arid  the  vast  quantity  of  readers' 
letters  each  month,  I  find  myself  very 
well  informed  on  what  is  happening  in 
ham  radio.  The  rest  of  the  magazine 
seems  like  a  free  bonus! 

A  (so  like  the  corrections  letters 
grouped  together  rather  than  scattered 
as  they  were  in  the  past. 

Don't  change  a  thing  (except  for 
the  better). 

Joseph  8-  Netis,  Jr.  K3JZD 
Trafford  PA 


THE  RASCALS 


I  find  myself  puzzled  at  the  logic  of 
many  of  the  amateurs  who  write 
letters  to  73.  So  many  complain  that 
ARRL  is  not  representative  of  the 
amateur  fraternity  and  that  Q$T 
simply  does  not  fill  the  bill  as  a  "ham 
rag/"  so  -  as  so  many  have  written  - 
they  refuse  to  join  the  League  until 
OST  becomes  the  kind  of  magazine 
they  want 

In  view  of  the  fact  that  ARRL  is  a 
membership  organization,  and  that 
OST  is  its  journal,  the  way  to  feast 
affect  the  nature  of  the  organization 
or  the  content  of  its  journal  is  to 
resign  or  not  join.  That  leaves  it  with 
members  like  me  who  like  the  journal 
as  it  Is  now  published  —  in  fact,  it 
gives  us  almost  total  sway  in  keeping 
h  much  as  it  is  now.  Quitting  such  an 
organization  and  railing  at  it  from  the 
outside  is  much  akin  to  telling  the 
baseball  team  you'll  quit  and  take 
your  football  home  if  they  don't  let 
you  be  the  quarterback,  when  every 
other  member  of  the  team  has  a 
football  in  his  hot  little  hand.  Ob 
viously,  your  leaving  makes  it  even 
easier  for  the  rest  to  do  things  without 
regard  to  your  wishes^ 

If  you  honestly  want  to  see  change 
—  in  what  is  clearly  an  important 
spokesman  for  amateur  radio  (perhaps 
in  a  way  you  dislike)  —  don't  quit 
Join,  and  get  your  buddies  to  do  the 


same.  Then  "vote  the  rascals  out," 
electing  directors  who  espouse  your 
point  of  view  and  who  will  move  to 
make  QST  what  you  want.  Til  still  be 
there  trying  to  buck  you,  but  I  don't 
even  have  to  try  white  you're  outside. 
Obviously,  the  League  must,  legally 
and  morally,  pay  more  attention  to 
my  wishes  than  to  yours.  After  all,  I 
am  a  member. 

Don't  holler  at  me  in  the  pages  of 
73  (to  which  I  am  also  a  subscriber). 
Join  the  League  and  take  me  on  where 
you  can  influence  the  things  you 
dislike. 

David  G,  Boyd  WA9GBW 
Waukegan  IL 

You  could  not  have  summed  The 
editorial  position  of  73  more  con* 
cisefy,  Dave.  For  your  information, 
most  of  the  hams  at  73  an?  League 
members.  —  Ed, 


A  WORLD  OF  GOOD 


u 


First  of  all,  thanks  to  you  and  your 
fine  staff  at  73  Magazine.  You've  done 
it  again.  Through  an  unfortunate 
mistake,  I  lost  my  faith  in  Heath 
Electronics,  and  with  your  help  all  Is 
going  great  guns  again.  They  do  stand 
behind  whatever  they  sell  .  .  ,  even  to 
the  point  of  refund.  So,  here  is  to 
Heath,  keep  up  the  good  work. 

Another  unbelievable  first  for  a 
"biggie"  —  I  wrote  KLM  Electronics 
concerning  technical  advice  on  their 
PAT0-160BL  2  meter  amplifier,  and 
guess  who  I  got  an  answer  from?  Mr. 
Lei  and  M.  Fairer  wrote  me  personally 
and  in  simple  terms,  so  a  lid  (ike 
myself  could  understand.  He  ex- 
plained   my    problem    and    how    to 

correct  it,  This  exchange  of  informa- 
tion took  less  than  ten  days.  Now  we 
know  why  Mr.  F arrer  is  president  of 
KLM;  let  me  say  they  are  fine  foiks  to 
do  business  witht 

Just  one  last  word  about  you  and 
73  Magazine  —  please,  please,  keep  up 
the  good  work.  So  many  amateurs 
become  discouraged  too  easily  with 
one  thing  or  another  and  give  up  this 
fine  hobby  But,  with  your  help,  the 
editoiV  "feedback"  section,  and 
reporting  good  things  along  with  the 
bad,  it  does  us  all  a  world  of  good. 
Please  accept  my  personal  thanks  for 
making  my  hobby  much  more  fun! 

David  L.  Martin  WB9UKJ 
Evansville  IN 


MISUNDERSTOOD 

I  would  like  to  come  to  the  defense 
of  a  group  of  misunderstood  people. 

After  reading  in  your  magazine 
about  "steely-eyed"  examiners,  and 
such  comments  that  would  make 
someone  think  of  the  FCC  as  an 
enemy  of  sons.  I  cannot  hold  my 
silence. 

Having  taken  my  General,  Ad- 
vanced, and  Extra  class  exams,  alt 
from  the  Boston  office,  or  outlying 
examination  points,  1  have  never 
gotten  an  unkind  word,  and,  as  a 
matter  of  fact,  have  found  that  these 
people    really    extend    Themselves   to 


help    you,    and    make    you    feel    as 
relaxed  as  they  possibly  can* 

They  won't  break  any  rufes  for 
anyone,  but  we  realty  couldn't  have  it 
any  other  way,  could  we? 

Your  books  are  great,  and  I  could 
not  have  gotten  my  Extra  without 
their  help, 

E.L.  Melanson  W1HOB 
Montville  ME 


A  SWIFT  KICK 

The  controversy  about  I/O  is  still 
going  on.  In  spite  of  the  handwriting 
on  the  wall,  huh?  Piease  do  me  a  favor 
and  eliminate  all  that  wasted  space 
devoted  to  DX,  super  basic  elec- 
tronics. CW,  6900  micros,  RTTY, 
history,  etc.  I  am  really  not  interested 
in  any  of  that.  (Did  I  miss  anyone's 
toes?)  Oh,  the  argument  is  that  there 
are  magazines  devoted  to  computers, 
and  you  shoufd  leave  it  to  them?  How 
about  saving  the  space  you  waste  on 
contests?  "You  know  who"  has  many, 
many  pages  of  contest  data  every 
month.  Leave  it  to  them. 

Seriously,  a  year  ago,  I  could  have 
written  a  10  cent  article  (at  your 
rates}  about  everything  i  knew  about 
computers.  Now  (the  XYL  will  never 
forgive  you)  I  have  George  Morrow's 
8080  and  I  am  slowly  putting  a 
system  together  Who  knows?  An- 
other year  and  I  may  learn  some 
programming. 

By  the  way,  how  about  asking 
those  wonderful,  talented  Fergusonr  if 
they  could  rewrite  that  OS  (Ahhh! 
beautiful  system)  for  8080  with  no 
monitor.  You  could  probably  find  a 
half  page  to  print  the  dump, 

As  far  as  leaving  I/O  to  computer 
magazines.  I  am  a  charter  subscriber 
to  KB  (same  as  in  the  radio  area,  only 
1  mag)  but  KB  is  not  really  the  place 
to  print  Oscar  locator  programs  or 
(dare  we  hope?)  Don  Alexander's 
program  for  winning  RTTY  contests 
without  even  being  there, 

I  have  only  Oflfl  complaint,  Why 
didn't  you  give  me  a  swift  kick  at  an 
RGB  meeting  many  years  ago,  when  I 
didn't  give  you  my  $37  for  a  lifer? 

Al  Klein  W2PMX 
Milter  Place  NY 


SOFTPEDALING 


] 


I  really  have  enjoyed  73  the  last 
three  years  and  am  looking  forward  to 
the  next  36  issues. 

One  thing,  though,  for  myself  and 
perhaps  many  other  hams  —  I  hope 
you  soft-pedal  the  I/O  section.  There 
are  so  many  areas  Of  amateur  radio, 
e.g.,  slow  scan,  ATV,  Oscar,  and  many 
others  that  we  haven't  touched  yet, 
that  there  is  no  time  for  I/O, 

The  amateurs  who  have  been  at  it 
for  years  and  have  explored  all  the 
other  facets  of  the  hobby  perhaps  go 
for  it,  but  I  changed  to  73  because  it 
had  more  projects  for  the  average 
ham,  with  more  down-to-earth  pro- 
jects. Don't  spoil  it  all 

73  ts  put  together  nicely,  and  the 
advertisers  I  have  dealt  with,  such  as 
James  and  Poly  Paks,  have  given  good 
service*  I  don't  always  agree  with  your 


ideas,  but  that's  a  free  press. 

D,S.  May  WB8ATR 
Van  Wert  OH 

Sorry  'bout  that,  Don.  tf  you  check 
through  past  issues  of  73.  /  think  you 
will  see  as  many  "general"  art  ides  as 
always,  including  the  '/O  section. 
Computers  are  to  some  as  R  TTY  is  to 
others,  and  should  be  considered  a 
special  interest  area  of  ham  radio,  I 
don't  think  you  would  knock  the 
ft  TTY  content  of  73,  so  lay  off  those 
who  are  interested  in  computers  — 
everyone  has  his  thing f  -  Ed, 


1635  UTE 


] 


Recently,  while  monitoring  3725,  I 
began  to  note  a  strange  popping 
coming  over  the  speaker,  At  first  I  did 
not  pay  too  much  attention  to  itP  as 
QRM  and  QRN  are  quite  common- 
place on  all  the  hands.  As  the  inten- 
sity increased,  I  suddenly  realized  that 
my  antenna  was  being  bombarded  by 
a  form  of  radiation*  The  longer  I  sat 
there,  the  more  intense  it  got.  I  began 
to  get  a  little  shook,  having  kept  track 
of  the  latest  Chinese  nuclear  explosion 
for  a  while  after,  due  in  part  to  its  size 
and  the  cloud  it  had  created.  I  called 
the  local  police  to  find  out  who 
monitors  the  environment  in  this  area, 
I  was  told  they  couldn't  help,  as  they 
had  no  contact  with  any  group  or 
individual  who  did.  Then  I  called  the 
local  air  base  and  the  operator  put  me 
in  contact  with  base  environment.  I 
was  told  that  their  reading  was  nor- 
mal. I  couldn't  belieue  it,  so  I  called 
downtown  to  the  American  Atomics 
Corporation  to  see  if  they  would  take 
a  reading  for  me.  Their  man  had 
already  gone  home  for  the  day,  but  an 
individual  gave  me  the  phone  number 
of  a  local  civil  defense  official  here  in 
Tucson,  His  secretary  told  me  she 
would  try  to  locate  him  and  ask  that 
he  call  me.  and  he  called  in  about  ten 
minutes.  I  explained  to  him  what  was 
happening  over  my  receiver  and  he 
said  that  he  would  take  a  few  readings 
and  call  me  back. 

He  called  back  and  notified  me  that 
I  had  nothing  to  worry  about,  as  they 
could  not  detect  anything  more  than 
normal  About  30  minutes  went  by 
before  Les  Hem  W7WIT  called  and 
gave  me  another  number  to  call  This 
is  what  I  learned.  Some  parts  of  the 
universe  are  studied  more  than  others, 
and  our  area,  the  Crab  Nebula,  is 
studied  rather  extensively  —  in  the 
constellation  of  Taurus  the  Bull. 

Recently,  a  strong  emission  of 
gamma  radiation  was  detected  in  a 
tight  band  of  wavelengths  coming 
from  the  Crab  Nebula  pulsar.  This 
radiation  is  caused  by  positrons  (a 
subatomic  particle  the  size  of  elec- 
trons but  opposite  charge  I  and  elec- 
trons destroying  themselves. 

Some  of  this  radiation  may  have 
been  what  I  heard  coming  over  my 
speaker,  \  really  can't  say  without 
more  research,  but  as  the  Chinese 
radioactive  cloud  created  by  their 
latest  endeavor  was  out-of -phase  with 
my  OTH  at  the  time,  it  is  unlikely 
that  it  was  the  cause. 
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I  f  some  of  the  hams  who  read  your 
magazine  have  also  heard  this,  I  would 
like  very  much  to  hear  from  them  as 
to  time  of  day  and  date  and  approx- 
imate intensity.  What  I  heard  came 
over  the  speaker  19  ian,  77  and 
seemed  to  peak  out  at  1 635  UTE,  The 
found  is  somewhat  like  popcorn 
being  popped  or,  for  those  of  you 
who  have  heard  radiation  in  a  geiger 
counter,  the  sound  is  the  same- 
Bill  Morris  WB7ETZ 
Tucson  AZ 

Are  you  sum  it  wasn't  a  noisy  12AU?, 
Silt?  -  £o\ 


POTSHOTS 

In  the  March  77  "Letters"  column. 
Bob  Billson  WA2TXY,  regarding  the 
1976  Hudson  Division  Convention, 
complained  that  "he  could  not  afford 
that  type  of  a  hamfest  and  that  it  cost 
S4.00  to  get  into  the  flea  market."  !n 
addition,  he  felt  it  chased  CBers  away. 
Well,  Bob,  I've  got  some  news  for  you 
—  the  convention  (not  hamfest}  regit 
Ira t km  cost  was  S4.0Q,  which  includ- 
ed all  forums,  exhibits,  flea  market 
and  hotel  activities.  Forums  lake  a  lot 
of  time  and  effort,  besides  expense,  to 
put  together.  They  are  a  platform  for 
exchanges  of  ideas  and  a  place  to 
learn.  Anyone  can  wander  around  a 
Ilea  market  all  day  —it's  only  one 
part  of  a  convention. 

Over  a  hundred  of  your  fellow 
hams  spent  1 2  months  of  spare  time 
and  time  off  to  put  it  all  together,  not 
to  mention  considerable  personal 
expense,  and  we  had  to  buy  our  own 
S4  00  tickets.  We  don't  deserve  cute 
potshots  by  people  who  don't  take 
the  time  to  find  out  what  it's  ail 
about.  The  hotel  was  sold  out , ,  .  and 
over  one  third  of  the  registrants  were 
CBers  who  thought  more  about  the 
hobby  than  you  did.  Many  of  them 
requested  training  and  license  infor 
mation  if  you  can  find  us  a  site  and 
workers  to  put  on  a  hamfest  for  three 
to  four  thousand  people  at  no  cost, 
please  let  me  know.  By  the  way,  have 
you  ever  attended  a  convention? 

As  for  cheap  shots  from  the  Editor 
regarding  nonprofit  organizations,  you 
should  be  interested  to  know  that  we 
donated  SI ,000  to  the  ARRL  for 
WARC  preparations  and  S500  to 
AMSAT.  So  go  the  profits,  We  wel- 
come requests  for  funds  to  be  used  by 
worthwhile  national  and  division 
projects.  See  you  in  78. 

Henry  Wener  WB2ALW 
East  HiUs  NY 


OKALOOSA 


1  he  time  has  come  to  take  my 
favorite  editor  to  task  with  respect  to 
the  article  "CB  Can  Do  Some  Things 
Better"  by  David  Norman  in  the 
March,  1 977,  issue  of  73. 

I  would  like  to  correct  some  impli 
cations  in  the  "Public  Service "  section 
with  respect  to  Hurricane  Eloise. 
First,  we  hams  did  not  fold  our  tents 
and  fade  into  the  sunset  when  the 
repeater  went  down.  We  knew  for  a 
long  time  that  our  split  she  repeater 


on  Okaloosa  Island  was  vulnerable  to 
high  water.  Therefore,  our  emergency 
plans  did  not  include  a  great  depen- 
dence on  WR4ABZ.  (As  a  matter  of 
interest,  the  repeater  was  off  the  air 
for  less  than  24  hours.)  Our  opera- 
tions shifted  immediately  to  52  and 
94  simplex.  Even  when  the  antennas 
were  lost  at  the  Civil  Defense  Center 
(primarily  due  to  the  wind  loading  of 
the  large  CB  antenna  on  the  mast), 
WB4VJP,  the  Civil  Defense  Station, 
was  back  on  the  air  in  minutes  with  an 
emergency  antenna. 

As  far  as  "the  odds  of  having  two 
units  equipped  with  2  meter  rigs  in 
both  those  places  at  that  particular 
time,"  there  was  at  least  one  instance 
during  Eloise  where  a  heart  attack 
victim  was  provided  rapid  emfeutanofl 
service  because  there  were  2  meter  rigs 
at  both  the  emergency  shelter  and  the 
hospital 

In  addition  to  the  local  communica- 
tions efforts,  local  hams  handled 
hundreds  of  pieces  of  traffic  from  all 
over  the  country  with  relation  to 
Hurricane  Eloise,  a  function  which 
cannot  be  supplied  by  CBers, 

I  do  not  mean  to  downgrade  the 
effort  put  forward  by  the  local  CBers 
{which  was  outstanding),  but  to 
dismiss  the  effort  of  over  40  local 
hams  with  "and  then  the  lights  went 
out  all  over  town"  is,  to  say  the  least, 
misleading. 

You  would  have  been  surprised, 
and  pleased,  at  the  number  of  hams 
that  showed  up  with  HTs,  battery 
packs,  mobiles  and  home  stations  with 
emergency  power,  and  spent  many 
hours  in  public  service  during  Eloise, 
Further  details  on  Hurricane  Eloise 
can  be  found  in  the  February,  1976, 
issue  of  (excuse  me)  QST. 

Please  keep  up  your  usually  good 
editorial  work  with  73, 

S.M.  Allen  K4JEM 

President 

Playground  Amateur  Radio  Club 

Fort  Walton  Baach  FL 


NUTS! 


I  haven't  had  any  gripes  with  your 
magazine  until  now. 

I  am  speaking  about  the  article  in 
the  March  issue,  "CB  Can  Do  Some 
Things  Better" 

That  article  should  be  in  a  CB 
magazine.  If  a  person  wants  to  read 
about  C8,  just  pick  up  one  of  the  tons 
of  CB  mags  on  the  market-  I  want  to 
read  about  stories  pertaining  to  ham 
radio.  If  you  ask  me,  the  article  had 
no  place  In  73. 

Not  taktng  anything  from  73.  It's 
still  a  great  magazine. 

John  KotrasWBBUIL 
Milwaukee  Wl 

Nuts!  We  have  had  several  tetters  tike 
yours  concerning  the  CB  contents  In 
73.  /  find  it  hard  to  believe  that  hams 
are  stiff  effected  by  the  '60s  CB  image. 
Personalty,  /  became  a  believer  this 
winter  when,  had  it  not  been  for  a  CB 
radio*  I  would  have  spent  several  cold 
hours  on  the  shoulder  with  a  broken 
fan  belt.  No,  John,  we  are  not  be- 
coming a  CB  magazine,  but  73 
definitely  feels  that  CB  hat  its  place 


when  it  comes  to  public  service,  I 
realty  wonder  if  you*ve  ever  listened 
lately ,  John,  or  is  your  reaction  to  the 
article  purely  emotional?  —  £d* 


KEEP  ON  FIGHTING 

1  am  currently  awaiting  my  Tech- 
nician license  and  am  interested  in  2m 
FM,  I  would  also  like  to  take  this 
opportunity  to  congratulate  you  on 
an  extremely  fine  magazine.  I  have 
recently  had  2  letters  from  the  ARRL 
wanting  me  to  join.  Hi  hi.  Who  are 
they  trying  to  kid?  Keep  on  fighting 
them  and  the  FCC.  Speaking  of  the 
FCC,  I  had  passed  my  Tech  exam  on 
November  12,  1976.  but  si  HI  no 
license.  I  see  no  reason  for  an  over  12 
week  wait  for  ft*  They  did  not  even 
reply  to  a  letter  1  sent  over  3  weeks 
ago  concerning  this.  All  this  govern 
ment  nonsense  has  got  to  stop,  but  I 
see  no  solution  myself. 

Finally,  I  would  like  to  commend 
International  Crystal  for  their  prompt 
and  friendly  service  in  processing  a 
recent  order,  not  to  mention  your 
own  in  sending  me  the  back  issues  1 
requested.  Also  thanks  to  John  King 
W9KZ0  for  his  patience  in  getting  me 
started  tn  ham  radio, 

Steve  Royer 
Greenville  IL 


500  MILS 

Re:    ''Logical  Storage   for   Logic," 

March  issue- 
Enjoyed  the  article  very  much,  as  is 

typical  of  your  articles.  A  couple  of 

points/hints: 

1.  The  technique  adapts  readily  to 
CMOS  by  the  simple  expedient  of 
laying  a  sheet  of  aluminum  foil  over 
the  styrofoam.  For  best  results,  bond 
it  with  glue  to  keep  it  from  tearing  as 
parts  are  inserted  or  removed.  This 
keeps  the  device  pins  shorted,  pre- 
venting static  buildup,  which  is  the 
major  problem  in  CMOS  storage. 
( Always  be  careful  not  to  touch  the 
pins  when  handling  the  devices.  An 
easy  way  to  extract  them  ts  to  use  a 
plastic  alignment  tool  to  pry  the  parts 
out  J 

2.  Conductive  foam  solves  the 
whole  problem.  This  is  what  commer- 
cial bulk  users  use  (among  other 
things).  It  is  available  in  reasonable 
quantities  from  distributors  or  bulk  IC 
users,  who  often  throw  it  out  after  the 
parts  have  been  disposed  of. 

3.  Spacing  between  pin  rows  is 
almost  always  300,  400,  or  600  mils, 
never  the  500  mils  stated 

Frank  Sates  W6IPB 
San  Jose  C  A 
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CUSTOMER  SERVICE 


This  letter  is  about  an  unusual 
company,  God  bout  Electronics.  Last 
May  I  bought  their  8  Amp  12  vok 
power  supply  kit.  In  October,  when  I 
finally  got  around  to  putting  it  to- 
gether,  it  drove  me  crazy  trying  to 
figure  out  why  it  would  only  produce 
300   mA    before   shutting   down.    A 


letter  to  God  bout  brought  suggestions 
from  Kevin  Fisher  in  their  service 
department  More  pulled  hair  and  no 
solution.  Another  letter  and  a  reply 
with  a  new  pair  of  pass  transistors  and 
an  offer  to  fix  tt  free.  I  could  not  find 
the  problem r  so  off  to  the  post  office 
with  my  300  mA  supply.  I  enclosed  a 
check  for  return  shipping.  The  supply 
relumed  with  the  check  Thanks, 
Godbout.  for  your  assistance.  Thanks 
for  being  a  company  providing  out* 
standing  customer  service. 

Ross  Weber  WA0SHA 
KilteenTX 


PONIES? 

By  gosh  —  I've  sure  heard  about  the 
lousy  service  for  some  outfit  named 
Trigger,  but  let  me  tell  you  the  other 
end  —  the  business  end  of  the  rifle  — 
Bullet  Electronics  of  Dallas  sure  gives 
service  to  their  customers.  I  ordered 
one  of  their  kits  on  Feb.  7thP  sending 
a  personal  check  in  payment.  They 
received  it  on  Feb.  12th,  shipped  on 
Feb.  t4t.lv  and  I  got  it  on  Feb-  18th. 
How's  that  for  real  service? 

Now    if   we   could   only  convince 

Uncle  Sam  to  stop  using  ponies  -  and 

—  well  —  I  can  always  dream, can't  J? 

Bob  McCormick  K4FRX 

Columbia  SC 


A  GIFT  HORSE? 

I  have  heard  a  lot  of  on-the-air 
criticism  about  Docket  21033,  but 
those  who  criticize  should  ask  them- 
selves, am  I ,  or  am  I  not,  mature  and 
responsible  enough  to  operate?  Yes, 
there  is  the  possibility  of  another 
CB-type  bedlam  situation  developing, 
but  the  amateurs  I  know  and  associate 
with  are  mature  enough  ta  handle  this 
relaxation  of  rules  and  expansion  of 
privileges.  For  those  who  are  against 
Docket  21033,  I  feel  you  don't  realize 
that  you  are  looking  a  gift  horse  in  the 
mouth  and,  by  rejecting  the  docket,  I 
feel  that  you  are  saying  that  you  are 
an  irresponsible  person  unable  to 
accept  the  additional  responsibility 
the  FCC  is  willing  to  give  us.  I  am 
willing  and  able  to  accept  it,  are  you? 
Bill  Fulcher  W4AST/K4RTA 
Hendersonville  TN 

For  the  uninitiated,  2? 033  is  the 
"Repeater  Docket"  that  would, 
among  other  things,  allow  HF  re- 
peaters. See  Jan.  77  Briefs.  -  Ed. 


HATS  OF? 

Let  me  tell  you  about  the  "GOOD 
GUYS/'  I  have  been  a  ham  for  about 

1  5  years,  and  have  been  buying  equip- 
ment for  just  as  long.  In  all  of  this 
time,  I  have  not  found  a  dealer  that  I 
trusted  100%,  ibat  is,  until  Electronic 
Distributors,  in  Muskegon,  Mich. 
Some  time  ago  I  called  them  and 
spoke  to  Carl.  At  this  point  I  ordered 

2  Kenwood  TR  7400As.  Flight  from 
the  start  I  was  told  the  truth  I  \  was 
told  that  the  rigs  were  back  ordered, 
and  that  I  might  have  to  wait  4  to  6 
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weeks,  I  sent  in  a  check  for  a  deposit 
and  asked  that  they  ship  them  C*0*D, 
Some  time  later,  the  active  filters 
came,  but  no  radios,  I  called;  Carl  told 
me  that  they  were  shipped  3  weeks 
before  my  call.  He  told  me  to  please 
give  it  a  few  more  days  and  then  call 
back.  Well,  a  few  days  later  the  radios 
came  and  in  good  shape*  My  hat  is  off 
to  Carl  and  all  the  boys  at  Electronic 
Distributors.  Keep  up  the  good  work 
—  they  will  be  getting  more  (all)  of 
my  business! 

Keep  up  the  good  work' 

John  M.  Bernstein  WB2GKT 
Midland  Park  NJ 


RECOVERY 


] 


I  would  like  to  congratulate  the 
members  of  the  Birmingham  Amateur 
Radio  Club  who  participated  actively 
in  advertising  the  fact  that  some  ama 
teur  equipment  was  stolen  last  Decem- 
ber from  the  Instructional  Resources 
Center  of  the  University  of  Alabama 
in  Birmingham,  This  equipment  was 
to  be  installed  in  our  ham  shack.  The 
equipment  was  a  Yaesu  FL2000B 
linear  amplifier  and  two  Yaesu  digital 
readout  devices,  as  well  as  an  antenna. 
Thanks  to  the  Birmingham  Ama^ 
teur  Radio  Club,  in  cooperation  with 
the  University  of  Alabama  in  Birming- 
ham Radio  Club,  the  equipment  was 
retrieved  by  the  University  Police  and 
the  culprit  will  be  prosecuted. 

Robert  M.  Ervin  WB4VNH 
Instructional  Resources  Librarian 

The  University  of  Alabama 
Birmingham  AL 


THE  I/O  DEB  Ait 


] 


I  really  like  the  articles  on  amateur 
radio.  !  wif!  cast  my  lot  with  those 
who  say  keep  the  I/O  portion  to  an 
absolute  mmimum  or  else  73  wilt  lose 
its  spot  as  one  great  amateur  publica- 
tion* I  know  there  is  a  lot  of  Inter- 
related theory,  but  if  you  broaden  the 
scope  of  your  magazine  too  much  you 
will  lose  the  amateur  radio  buff. 
Personally,  I  could  care  less  on  what 
makes  a  computer  tick  or  how  to 
build  or  program  one.  /Jean  either  be 
a  good  amateur  publication  or  a  good 
computer  publication  —  but  not  both. 
Somewhere  it  will  cross  that  dividing 
tine  and  just  fade  into  a  blur  of 
images. 

Paul  Overdier  WBOOOK 
Westminster  CO 


BIRDSHOT 


I  only  wish  I  had  subscribed  to  73 
years  earlier'  \\  seems  you  should  start 
a  column  devoted  entirely  to  Trigger 
Electronics,  Inc  Up  until  last  month, 
when  1  inherited  a  year's  back  issues 
of  73 1  I  gave  Trigger  the  benefit  of  the 
doubt  and  my  money.  I  have  suddenly 
realized  that  my  three  or  four  polite 
fetters  to  Trigger  were  like  using  bird- 
shot  on  a  rhinoceros,  and  I  will  have 
to  develop  stronger  weapons  My 
thanks  io  your  "Letters"  column  and 
WBOPTM  'June   761  for  the  ammuni- 


tion, Wish  me  luck.  (Vleanwhile(  I  have 
sent  for  your  code  tapes  to  begin  my 
longawaited  start  in  hamming  {which 
has  been  waiting  since  May  '76  for 
code  tapes  from  Trigger  I,  I  am  looking 
forward  to  your  sensible  code 
approach.  Much  thanks  for  an  alterna- 
tive to  the  ABRL  method,  which  l 
hear  "ain't  so  hot" 

Keep  up  the  good  work,  and  count 
me  in  on  your  side- 
Sam  Prepelka 
Pittsburgh  PA 


BUILT  IN  STATIC 

Can   anyone   top   this  for  a  code 

course  on  records? 

I  have  a  set  of  five  78  rpm  records 
put  out  by  the  "Victor  Talking  Ma- 
chine Company  in  collaboration  with 
the  Marconi  Institute"  in  1918.  These 
recordings  are  ail  in  the  old  spark  gap 
mode  and  progress  from  the  basics  to 
20  wards  per  minute,  Boy,  talk  about 
weird- sounding  code.  The  last  record 
has  built-in  static  to  teach  operators 
to  pick  the  code  out  of  the  QRN, 
Imagine  the  task  those  brasspounders 
had  in  those  days,  picking  manmade 
static  out  of  nature's* 

This  course  was  put  out  to  train 
World  War  I  Signal  Corps  operators, 
but  the  cover  says,  "commercial  stu- 
dents and  amateurs  may,  through 
these  records,  became  competent 
operators  at  home  or  in  camp/'  So 
hams  had  recorded  code  courses 
almost  60  years  ago. 

Elmer  W.  Hill  W8RFB 
Wakefield  Ml 


EXTRA  CLASS 

I  had  found  a  note  in  my  21  wpm 
code  tape  that  asked  for  some  com- 
ments as  to  the  value  of  the  practice 
tape  in  preparing  for  my  Extra  Class. 

t  first  started  out  with  the  14  wpm 
and,  after  copying  about  70%  of  it,  I 
started  with  the  21  wpm.  Both  tapes 
are  excellent  practice,  because  when 
copying  tapes  of  mixed  groups,  you 
have  no  time  to  think  about  what  ts 
next  and  it  starts  to  become  auto- 
matic in  a  sense. 

The  FCC  has  changed  the  written 
exam,  so  you  cannot  memorize  the 
license  manual  and  pass  the  test.  Some 
of  the  questions  on  my  written  were 
right  out  of  the  blue. 

Cliff  Riley  K9ZPN 
Fort  Wayne  IN 


HOME  BREW 


] 


I  built  this  transmitter  from  scratch 
using  mostly  parts  from  my  old  black 
and  white  TV  set.  I  have  had  many 
QSOs  over  the  years  with  this  little  rig 
and  a  great  many  inquiries  about  it,  so 
perhaps  somebody  will  be  interested 
in  seeing  it. 

The  circuit  uses  a  6AU6  VFO.  6W6 
dnver/mulL  (TV  audio  output  tube), 
and  a  pair  of  6QD€s  in  the  final  (TV 
horiz.  output  tubes).  And  if  my  me* 
surements  are  correct,  I  run  a  maxi- 
mum of  about  160  Watts  input  with 


about  1 20  Warn  out- 
John  C.  Conner 
Chattanooga  TN 

Come  to  think  of  it,  f  haven't  seen  a 
good  tube  articfe  come  in  for  quite 
awhile  —  hmm.  —  Ed. 


GREEIMBAUM  REPLIES 


] 


This  is  in  reply  to  WeSCMM's 
comments  tn  Letters  to  the  Editor, 
March.  1977,  to  my  gross  oversight  by 
not  touching  upon  the  subject  of  10m 
FM  in  my  January,  1977,  article. 
"Ten  Meters:  Dead  Or  Alive?" 

My  article  simply  explains  one  facet 
of  enjoyment  on  10m,  namely  Ten- 
Tenning.  I  did  not  intend  to  imply 
that  any  mode  was  better  or  more  fun 
than  another.  This  is  a  personal  prefer- 
ence  and  also  subject  to  considerable 
controversy. 

I  also  would  tike  to  see  mote  use  of 
FM  on  10m  with  a  possible  gentle- 
men's agreement  to  keep  it  on  29 
MHz  and  above,  avoiding  the  Oscar 
downlink  frequencies,  of  course. 

He  mentions  the  thrill  of  working 
your  next-door  neighbor  through  a 
repeater  3000  miles  away-  Is  this 
really  necessary  when  you  can  do  it 
simplex  with  a  milliwatt? 

Propagation  conditions  being  alike, 
to  work  a  DX  station  on  FM  with  full 
quieting  will  still  take  an  appreciable 
increase  in  power  over  other  modes 
and  can  still  be  worked  on  SS0  with  a 
fraction  of  that  power.  Again,  this  is  a 
personal  preference. 

To  monitor  29,6  for  band  openings 
would  prove  fruitless  if  no  one  was  on 
at  that  time  or  if  the  channel  was 
being  used  by  locals.  This  is  why  l 
prefer  monitoring  24-hour  beacons  in 
different  parts  of  the  world  to  see  if 
an  opening  has  occurred  and  to  where. 

I  do  not  intend  to  degrade  FM*  as  it 
has  proven  Its  worth  tenfold  on  the 
2m  band,  My  personal  preference,  as 
far  as  DX  Is  concerned,  is  still  SSB  for 
Its  efficiency  whether  it's  on  10m  or 


2m.  To  each  his  own. 

Ten  Meter  Beacons 
They    transmit    a    carrier    with    CW 
identification. 


Q*t 

QTH 

fMHrt 

VP9QA 

Bermuda 

*&-l  to 

VEJTEN 

Canada 

2RA7* 

ZC4RY 

Cvpna 

28T80 

GS3XS 

England 

mtes 

3A8MS 

Mauritius 

28.190 

WAHOB 
OL0AR 

ManchuKtii 

28.150 
29000 

Genrsanv 

JA1GY 

Jspan 

3S200 

XL2HMP 

New  Zaatand 

28  tm 

Martin  Greenbaum  K2HTO 

Bronx  NV 

SORRY  BOUT  THAT 


In  your  Novice  Q  and  A  for  March 
77.  you  state  that  a  transmitter  can 
easily  be  set  up  for  CW  operation  by 
plugging  an  af  oscillator  into  the  mike 
jack,  and  keying  it. 

A  setup  like  that  will  have  us 
Novices  producing  MCW  or  A2  opera- 
tion, definitely  a  no-no  on  any  Novice 
band,  or  any  band  at  all  below  50J 
MHz. 

Please  make  the  distinction 
between  doing  the  above  on  an  AM 
transmitter  and  an  SSB  rig  (the  tatter 
will  produce  A1  operation), 

Thomas  Marquardt  WB9UHX 

Sharpsville  IN 


John  Conner  holds  his  home  brew  transmitter  totii/t  from  his  old  TV, 
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Briefs 


Compiled  by  Warren  Elly  WA1GUD  and  Stan  Miastkowski  WA1UMV 

Got  a  good  ham  radio  news  story?  Drop  us  a  tine,  or  cad  if  mt  and  take  home 
the  73  publication  of  your  choice,  provided  we  publish  your  new*  tip.  Be  sore 
to  specify  which  hook  you  want.  OK? 


The  WARC  situation  is  not  looking 
much  better.  The  latest  word  from 
our  Washington  sources  relates  to  the 
upcoming  5th  notice  on  the  frequency 
allocations  tables  proposed  for  the 
1979  WARC  conference.  (A  fourth 
notice  will  probably  not  contain  any 
reference  to  the  frequency  alloca- 
tions.! In  the  5th  notice,  due  out  by 
late  spring,  the  FCC  is  expected  to 
drop  two  large  segments  oi  the  75m 
and  40m  amateur  bands.  The  pro- 
posed table  I  which  still,  of  course. 
must  withstand  WARC  scrutiny  in 
1679  and  domestic  debate  at  the  FCC 
level  J  calls  for  elimination  of  amateur 
allocations  between  3,9  and  4.0  MHz 
and  between  7.2  and  7,3  MHz.  Both 
segments  would  be  at  located  for  inter- 
national broadcasting,  These  latest 
developments  would  seem  to  indicate 
a  better  chance  of  amateur  allocations 
at  10,  IS,  and  24  MHz,  although  they 
would  probably  be  shared  with  other 
services.  Underscoring  the  FCC  pro- 
posals is  word  from  the  Canadian 
DOC,  whose  WARC  allocations  plan 
should  be  public  by  the  time  you  read 
this.  The  DOC  plan  would  also  delete 
3.9-4.0  MHz,  along  with  3.8-3,9  MHz, 
from  amateur  use.  As  for  21  MHz,  the 
word  at  deadline  was  thai  there  is  a 
good  chance  of  restoring  the  band  to 
its  original  status  of  21.0  21.450  MHz. 


Senator  Barry  Goldwater  K7UGA 
has  again  introduced  RFI/TVI  Legisla- 
tion in  Congress.  The  bill,  assigned 
number  S-864,  resembles  previous 
RFI  bills  Senator  Goldwater  has  writ- 
ten, all  of  which  failed  due  to  heavy 
lobbying  by  the  manufacturers.  Gold 
water's  latest  bill  would  force  TV  sets 
and  hi-fi  equipment  to  be  designed 
with  better  front  ends,  and  suppres- 
sion. 


Contrary  to  some  conflicting  re- 
ports in  the  media,  instant  upgrade  of 
amateur  licenses  was  effective  at  all 
FCC  field  offices  on  the  first  day  of 
March.  Initial  reports  from  around  the 
country  indicate  that  offices  have 
been  packed  to  the  walls  with  appli- 
cants during  the  last  few  weeks.  In  a 
73  interview,  Frank  Skeiberr  examiner 
at  Che  Boston  office,  said  that  since 
the  elimination  of  the  license  fee  and 
the  start  of  instant  upgrade,  Boston 
and  many  other  field  offices  have 
been  forced  to  schedule  a  separate  day 
for  handling  the  crush  of  applicants. 
Although  Skeiber  declined  comment 
on  the  percentage  of  applicants  who 
pass  their  exam,  he  did  indicate  that  it 
seems  that  many  people  feel  that  with 
the  no -fee  test,  if  they  don't  pass  the 
first  time,  they  can  try  again. 


The  on  again,  off-again  comprehen- 
sive code  exam  plans  of  the  FCC  are 
on  again  , ,  *  this  time,  FCC  spokes- 
men say,  the  exams  will  begin 
nationally  on  or  before  July  1st.  But. 
it  is  important  to  emphasize  that 
target  dates  have  been  set  before,  and 
a  call  to  your  district  engineer's  office 
prior  to  taking  the  trip  may  be  in 
order.  The  word  at  deadline  was  that 
the  code  exam  tapes  had  been  dupli- 
cated, but  the  latest  hang-up  was  the 
actual   written  exams. 


As  many  prospective  Novices  have 
discovered,  the  FCC  goofed  on  one 
version  of  the  current  exams.  A  circuit 
diagram  Ohm's  Law  question  is  im- 
possible to  answer  in  its  published 
form,  so  Gettysburg  has  been  in 
strutted  to  give  all  applicants  taking 
that  particular  exam  credit  for  the 
question. 


W1AW   may   be  losing  its  license? 
That's  if  an  FCC  proposal  becomes 
law.  It  all  started  with  the  incredible 
flood  of  license  applications  ICB  and 
amateur)   that   has   swamped  Gettys 
burg    since    the    first    of    the    year. 
Over     a     million    applications    were 
received  in  January  alone,  and  am* 
teur  applications  reached  the  highest 
rate   in   history   —   well  over  21,000 
received  in  a  month  I  A  thousand  1x2 
callsign  applications  were  coming  in 
per  week  at  press  time,  and  secondary 
license     applications     (undoubtedly 
fueled   by  the   suspension  of  license 
fees)  were  coming  in  by  the  hundreds. 
By  late   February,  FCC  staffers  were 
scrambling    for    a    solution,  and   the 
results  may  not  be  very  easy  for  most 
amateurs  to  swallow.  The  Commission 
has    frozen    all   new   secondary   call 
applications,    and    proposed    a   rule- 
making which   would  eliminate  club 
and    military    club   calls,    secondary 
tickets,     RACES    calls,    and    special 
events  calls,  What's,  more,  the  proposal 
would  phase  out  all  existing  secondary 
and  club  calls  upon  expiration,  (The 
proposal  may  weil  be  modified  to  set 
up  a  specific  expiration  date  instead.) 
In  the  future,  all  calls  except  1x2s  and 
2x2s   lor   Extras  {yes,  2x2s)  will  be 
issued  systematically,  thus  eliminating 
all   other    requests   for  special  or  na 
assigned  calls.   The   docket,   assigned 
number    21135,  can   be  commented 
upon  until  June  2nd,  with  reply  com 
ments  due  by  June  30th.  Needless  to 
say,  a  strong  reaction  is  expected  from 
the  League,  as  well  as  from  clubs  now 
holding  club  calls. 


Hidetsugu  Yagir  the  man  who  did 
pioneering  work  on  antennas  in  the 
early  1920s,  died  in  January  in  Japan. 
He  was  89.  Besides  the  antenna  that 
bears  his  name,  Yagi  did  the  first  work 
in  UHF.  In  1926  he  had  equipment 
working  on  2.5  GHz.  Thanks  to 
Break- In  r  the  Journal  of  the  New 
Zealand  Association  of  Radio  Trans- 
mitters. 


P5E    QSL 


Were  stiff  scratching  our  heads  over  this  C8  QSL  from  Switzerland,  ft  came 
addressed  to  '*BX  250"  Peterborough,  but  we've  been  unable  to  find  anybody 
answering  that  description.  The  Swiss  op  reports  BX  250  fs  signak  were  58  to  9, 


Amateur  radio  played  a  big  part  in 
the  Visveswariah  Industrial  and  Teett- 
nological  Museum  Science  Fair  in 
India  this  past  January.  According  to 
the  ARC  News  Letter,  published  in 
Coimbatore,  VU2VTM  was  on  40 
meters  for  the  entire  week  of  the  fair, 
with  more  than  200  QSOs  logged. 
Leaflets  explaining  amateur  radio 
were  distributed  to  all  visitors,  with  a 
lecture  transmitted  by  VU2ARC  on 
the  final  day  of  the  event.  Incidental 
iy,  in  the  January  ARC  News  Lstt&r, 
30  US  stations  were  listed  as  being 
worked/heard  by  VUs,  although  only 
five  made  the  difficult  20m  SSB  list  - 
KP4AST,  WA3TZT,  WA4AMJ, 
WA4KMY,  and  W4JY. 


Smokey  reports  don't  violate  the 
law.  ruled  a  judge  in  Pontiac,  Illinois. 
A  CBer  was  cited  by  a  state  trooper 
for  "obstructing  a  police  officer/" 
after  the  CBer  gave  the  lawman's 
position  over  the  air.  The  Radio 
Association  of  Erie  PA  said  that  the 
state  is  considering  an  appeal. 


In  an  effort  to  decrease  the  amount 
of  HF  activity,  the  FCC  is  continuing 
to  take  legal  action  against  members 
of  the  so-called  "HF  International" 
group.  Late  in  January,  show  cause 
license  revocation  orders  were  issued 
against  21  alleged  members  of  the 
group.  According  to  a  source  at  the 
FCC,  six  of  those  requested  hearings, 
twelve  waived  a  hearing,  and  three  did 
noi  answer  and  were  considered  to 
have  waived  hearings,  As  this  issue  of 
73  was  going  to  press,  the  first  of  the 
hearings  were  taking  place  in  Houston 
TX  and  Sacramento  CA,  before 
administrative  law  judge  Walter  Miller. 
Also  scheduled  was  a  hearing  in  Los 
Angeles  on  the  renewal  of  the  amateur 
license  of  Jack  Randall,  the  alleged 
publisher  of  SSB  News. 

Meanwhile p  the  enforcement  dtvi 
sion  of  the  FCC  continues  to  work 
around  the  clock  to  apprehend  of- 
fender^ Field  Operations  Bureau 
Chief  Richard  Smith  to*d  73  that  the 
13  fi*ed  monitoring  stations  have 
increased  their  staff  and  added  a 
number  of  mobile  monitoring  vans. 
Smith  added  that  the  main  concerns 
of  the  FOB  at  the  moment  are  oper 
ators  using  illegal  high  power  and  the 
TV  I  that  results. 

In  a  related  development,  an 
Atlanta  GA  area  CBer  was  recently 
sentenced  to  90  days  in  jail  on  charges 
of  using  obscenity  on  the  air.  It's  the 
second  conviction  this  year  that  has 
resulted  in  a  jail  sentence. 


The  FCC"s  bandwidth  docket 
(20777)  may  be  delayed,  but  it's  not 
dead  In  early  March  came  the  first 
Report  and  Order  on  bandwidth 
I  more  are  expected  to  follow) f  which 
sets  harmonic  and  spurious  emission 
limits  on  all  amateur  transmitters,  The 
specifications  call  tor  suppression  of 
at  least  40  dB  under  carrier  levei  for 
emissions  under  30  MHz,  and  60  dB 
for  emissions  between  30  and  235 
MHz.  The  regulation  affects  a//  ama- 
teur equipment,  whether  home  brew 
or  commercial.  FCC  spokesmen  say 
they  believe  most  amateur  equipment 
currently  in  use  can  pass  the  specifica- 
tions, which  in  essence  adopt  the  ITU 
standards  recognized  around  the 
world.  Another  angle  is  that  FCC 
engineers  believe  the  new  limits  are 
likely  to  give  them  another  handle  on 
"black  box"  amplifiers  and  CB  trans- 
ceivers that  are  manufactured  under 
the  guise  of  being  amateur  gear  Keep 
in  mind  that  this  is  not  a  proposal  -  ft 
becomes  law  in  late  April. 


From  one  end  of  the  country  to  the 
other,  the  interference  problem  con- 
tinues to  grow.  In  northern  New 
Jersey, an  amateur  who  saved  the  crew 
of  a  ship  in  trouble  in  the  Caribbean 
(see  "Be  My  Guest")  continued  his 
fight  against  a  $2000  fine  over  zoning 
regulations  and  towers.  In  Texas,  the 
state  legislature  saw  introduction  of  a 
bill  that  would  put  $100  fines  on 
interference  convictions,  without  even 
considering  the  equipment  being  inter- 
fered with  and  the  possibility  that  it 
could  be  at  fautt.  Representative 
Samuel  W.  Hudson  III  reportedly 
introduced  the  bifl  after  a  citizen  in 
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either  way... 

you  can  save  from  $50 

to  $500  with  a  Henry  Radio 

antenna  package 


A 


Special 

packages  with 
special  savings 


Package  No.  1 

Swan  TB-2A  or  HyGain  TH3  Jr. 
Tristao  MM-40  or  Triex  SM-40 
CDR  CD-44 
RG-58  1001 
Control  Cable  100' 

Retail    Price :    approximately 
Package  Price: 


$630 
$525 


Package  No.  2 

Swan  TB-3HA  or  HyGain  TH3-Mark  3 
Tristao  MM-40  or  Triex  SM-40 
CDR  Ham- 1 1 
RG-8  100' 
Control  Cable  1001 

Retail    Price:    approximately    $745 
Package  Price: 

Package  No.  3 

Swan  TB-3HA  or  Hy  Gain  TH3-Mark  3 
Tristao  CZ-454  FS  or  Triex  W-51 
5*  mast 
CDR  Ham-1  I 
RG-8  100' 
Control  Cable  100f 

Retail  Price:   approximately  $1190 
Package  Price:  $  995 


or  design-it* 
yourself... and 
you'll  still  save 


Package  No.  4 

Swan  TR-4HA  or  Hy  Gain  TH6-DXX 

Tristao  CZ-454  FS  or  Triex  W-51 

5'  mast 

CDR  Ham-11 

RG-8  100' 

Control  Cable  1001 

Retail  Price:   approximately  $1240 
Package  Price :  $1030 


For  many  years  Henry  Radio  has  been 
providing  a  beam-antenna  package 
program  for  amateurs  who  wanted  an 
efficient  but  economical  package. 
Thousands  have  benefited  from  this 
offer  in  the  past.  In  recent  years  we 
have  offered  the  customer  the  versatil- 
ity of  designing  their  own  system  with 
the  components  that  they  want.  Our 
only  requirement  is  the  purchase  of  at 
least: 

1         Antenna 
1         Rotator 
1         Tower 
1001    Rotator  Cable 
100*    Coax  Cable 

We  stock  merchandise  from  the  follow- 
ing  manufacturers  and  our  packages 
normally  include  their  products. 
Hy  Gain  Antennas 
Mini  Product  Antennas 
Mosley  Antennas 
Swan  Antennas 

CDR  Rotators 

Tristao  Towers 
Triex  Towers 

Accessories  of  all  kinds 

Send  us  a  note  telling  us  what  your 
choice  is  and  we'll  send  you  our  low 
package  price. 

Why  buy  from  Henry  Radio? 

Over  40  years  experience*  No  finance  charges  if  paid  within  90 
days.  Low  interest  contracts  -  8%/yr  add  on  (14%  annua/  rate)  - 
as  long  as  24  months.  10%  down  or  trade-in  down  payments. 
Good  used  equipment  Most  makes  and  models.  Used  equipment 
carries  a  15  day  trial,  90  day  warranty  and  may  be  traded  back 
within  90  days  for  fuil  credit  towards  the  purchase  of  NEW 
equipment.  Write  for  literature. 


Hem  Mil 


11240  W.   Olympic  Blvd.,  Los  Angeles*  Calif.  90064     213/477-6701 
931    N,   Euclid,  Anaheim,  Calif.  92801  714/772-9200 

Butler,   Missouri  64730  816/679-3127 
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his  district  got  nowhere  with  a  TVI 
complaint  to  the  Dallas  FCC  office. 
After  some  quick  jawboning  by  the 
American  Radio  Council  (led  by 
Frederick  Maia  W5UTT),  Representa- 
tive Hudson  agreed  to  Jet  the  bill  die 
in  committee.  According  to  a  report 
in  the  Atlanta  Journal  and  Constitu- 
tion, the  National  League  of  Cities  is 
circulating  a  proposed  model  ordi- 
nance which  would  limit  antennas  to 
no  more  than  25  feet  off  the  ground 
or  si*  feet  from  the  rooftop.  In  Lee, 
Massachusetts,  a  C8er  was  ordered  by 
a  district  court  judge  to  stop  "the 
annoyance''  of  stereo  interference.  He 
ruled  that  RFI/TV1  represents  a 
disturbance  of  the  peace.  The  CSer 
was  given  thirty  days  to  comply.  John 
Gallo,  of  the  Personal  Communica- 
tions Foundation  (PCF),  was  quoted 
as  saying.  "What  we  are  experiencing 
is  a  crisis  of  unprecedented  propor- 
tions . .  .  law  suits  are  falling  tike  rain 
in  a  hurricane  against  two  way  radio 
operators-"  (The  PCF  has  taken  the 
position  that  interference  ordinances 
are  illegal  because  they  are  discrimina- 
tory and  in  violation  of  the  1934 
Communications  Act,)  And  in  an  AP 
story  dateiined  Washington,  Senator 
Barry  Gold  water  K7UGA  was  quoted 
as  saying  that  he  has  an  inexpensive 
remedy  when  neighbors  complain 
about  interference;  "I  just  pick  up  a 
.00  or  ,50  resistor  and  go  over  and 
install  it  for  them,"  We're  hoping  AP 
might  run  a  correction,  orr  as  K60QN 
put  ft  in  a  note  accompanying  the 
clipping,  "'Barry,  I  think  you  have  a 
great  idea,  but  I  would  stick  with  the 
first  value  of  the  two  resistors." 
Thanks  for  the  above  items  goes  to 
K6QQN,  WA4FSK,  W5UTT,  and 
WB2NEL. 


The  pressure  on  amateurs  from  the 
big  money  groups  continues  as 
WARC  '79  draws  closer.  Recent 
spokesmen  for  the  broadcast  industry 
have  noted  that  their  services  address 
millions  of  people  every  day,  while 
the  total  number  of  amateurs  is  less 
than  300r000,  Also  mentioned  was 
the  fact  that  a  comparatively  large 
portion  of  spectrum  space  is  assigned 
to  amateurs  which  "could  be  better 
utilized  elsewhere"  .  * .  like  broadcast- 
ing. Thanks  to  the  West  Coast  DX 
Bulletin. 


Reports  continue  to  filter  in  to  73 
of  the  valuable  emergency  services 
provided  by  amateur  radio  operators 
during  the  snow  and  cold  weather  that 
hit  the  east  and  midwest  early  in 
1977.  The  Holland  Ml  Amateur  Radio 
Club  reports  that  area  hams  manned 
CD  and  National  Guard  emergency 
shelters  throughout  the  emergency.  At 
several  points,  overloaded  telephones 
caused  2  meter  autopatch  facilities  to 
be  used. 

Alien  hams  operating  in  the  U.S. 
under  reciprocal  agreements  must  still 
notify  the  FCC  when  operating  por- 
table. Although  U.S.  amateurs  need 
not  notify  the  FCC  of  portable  opera- 
tions, aliens  must  still  file  form  410 
with  Washington. 


Hank  Greenberg  W2LTP,  of  Cranford  NJt  saving  fives  and  fighting  to  keep  his 
antennas.  Photo  courtesy  of  The  Daily  Journal,  Elizabeth  NJ. 


With  ail  the  controversy  surround- 
ing strict  new  tower  ordinances  and 
RFI  complaints  throughout  the 
United  States,  Overmodulation,  the 
newsletter  of  the  Poinsettia  Amateur 
Radio  Club  in  Ventura  CA,  reminds  us 
that  it  was  the  case  of  White  hurst  vs. 
Grimes  in  the  United  States  District 
Court  for  the  Eastern  District  of 
Kentucky  in  1926-1929  that  denied 
municipalities  the  right  to  regulate  or 
restrict  amateur  operation. 


Some  postscripts  to  reports  on  the 
220  MHz  CB  situation  -  Sight  and 
Sound  Marketing  quotes  Hy-Gain  co- 
founder  Andy  Andros  as  supporting 
220  CB.  "It's  a  bad  situation  in  that 
there  are  five  megahertz  of  band  space 
(at  220  MHz)  occupied  by  only  some 
250,000  to  300,000  amateurs,  and  of 
that  number  it's  estimated  that  only 
150,000  at  most,  are  active  .  ,  ,  on 
220  MHz,  it's  estimated  there  are 
fewer  than  3,000  amateurs  who  have 
had  any  equipment  since  the  begin- 
ning of  time."  As  for  the  amateur 
service,  the  other  founder  of  Hy-Gain , 
Ted  Andros,  is  quoted  as  saying  that 
ham  radio  may  have  outlived  its  use- 
fulness as  a  generator  of  technological 
developments  through  experimenta- 
tion. Andy  Andros  {the  Hy-Gain 
president)  is  quoted  by  PerCom  as 
saying,  "tt  is  a  national  scandal  that 
2,000  to  3r000  people  {hams)  can 
hold  on  to  that  space,  when  15 
million  CBers  could  use  that  band 
. .  /'  Thanks  to  WS2VUJ,  WA2JXE, 
WB2ZLA,  and  CPAft  Nem,  Oak  Park 
IL 


One  area  of  interest  to  the  authori- 
ties is  the  merchandising  of  "black 
box''  linear  amplifiers  and  amateur 
gear  to  CB  types.  The  mailing  of  these 
advertisements  may  be  in  violation  of 
Federal  law,  We  are  looking  for  any 
ads   mailed  to  our  readers,  for  the 


purpose  of  forwarding  to  the  FCC 
Especially  of  interest  are  safe  sheets 
(and  other  paraphernalia)  aimed  at 
dealers.  Several  we've  received  include 
100  to  500  Watt  amplifiers,  labeled 
"illegal  for  use  on  11  neters."  Think 
about  the  mark-ups  on  these  TVI/RFl 
generators  -  a  100  Watt  "bi  linear" 
which  puts  out  "an  honest  100 
Watts/'  list  $179,95,  dealer  price  $92. 
Or  a  "Pride  DX300  500  Watt  Amature 
Linear"  (their  spelling),  which  pro- 
mises a  $200  profit  for  dealers.  The 
same  wholesaler  proudly  announces 
availability  of  a  major  line  of  amateur 
gear,  just  above  his  listings  for  "com' 
mon  mixer  crystals"  —  great  for 
putting  that  11m  rig  up  onto  the 
"HF"  band  tor  sliding  a  ham  trans- 
ceiver down  to  11  from  10m)  I  Thanks 
toWAIFIH, 


Before  the  FCC  released  its  pro- 
posed ban  on  the  sale  of  linears 
capable  of  10  and  11m  operation,  the 
San  Antonio  Repeater  Organization 
had  already  filed  a  counterproposal. 
The  club's  docket  and  legislative 
committee  chairman.  Robert  Weaton 
K5PKK,  says  that  abuse  of  the  type 
acceptance  exemption  by  manufac- 
turers and  dealers  has  made  new  regu- 
lations mandatory*  The  San  Antonio 
group's  petition  asks  the  FCC  to 
restrict  the  sale  of  transmitting  and  rf 
power  gear  to  licensed  persons,  estab- 
Irsh  a  dealer  licensing  program,  and 
provide  for  mandatory  penalties 
against  anyone  involved  in  the  unli- 
censed use  of  transmitting  equipment. 
As  for  type  acceptance,  the  San 
Antonio  petition  argues  against  it: 
".  ,  .  We  submit  that  the  inclusion  of 
amateur  equipment  into  the  type 
acceptance  program  would  fail  to  get 
to  the  heart  of  the  problem.  Con- 
versely, a  total  ban  on  all  forms  of 
linear  or  rf  power  amplifiers  . . . 
would  be  shortsighted  and  prejudicial 
to    many    lawful    and   conscientious 


users,  but  wouid  also  fail  to  stop  the 
availability  of  high-powered  trans- 
mitters to  unlicensed  operators.  The 
amateur  transceiver  offering  a  power 
input  of  two  kilowatts  PEP,  with  11m 
"receive  onlyrJ  provisions,  would 
simply  replace  the  lower  powered 
versions  currently  available/' 

The  San  Antonio  petition  con- 
cludes that  the  issue  is  not  the  actions 
of  the  majority  of  radio  amateurs  who 
would  be  affected,  but  instead  com- 
mercial greed.  "We  are  hopeful  that 
strong  regulation  of  sales  wilt  stop  the 
rash  of  new  state  and  local  taws 
attempting  to  deal  with  the  radio  and 
television  interference  problem,  most 
of  which  . .  .  usurp  the  Commission's 
authority  to  regulate  transmission  of 
radio  signals." 


Our  friends  to  the  north  have  not 
gone  unaffected  by  the  linear  ampli- 
fier problem.  Shortly  after  the  FCC 
proposed  a  ban  on  the  manufacture 
and  sale  of  commercial  amps  covering 
2436  MHz.  the  Canadian  DOC 
released  a  plan  of  its  own.  According 
to  reports  in  The  Canadian  Amateur, 
the  sale  of  amplifiers  would  have  to 
include  (within  ten  days)  paperwork 
addressed  to  the  DOC.  Specifically 
mentioned  in  the  Canadian  proposal  is 
the  General  Radio  Service  (CB),  but 
the  Amateur  Service  is  not  mentioned, 
The  proposal  calls  for  Si 000  maxi- 
mum tines  and  up  to  a  six  month  jail 
term.  Editorializing  on  the  DOC  plan. 
The  Canadian  Amateur  didn't  seem 
very  optimistic:  "*- .  •  this  measure  is 
coming  on  the  scene  too  late  to 
prevent  the  present  chaos  prevailing  in 
the  GRS,  which  sports  illegal  trans- 
mitters, illegal  amplifiers,  il legal  pro- 
cedures and  various  and  sundry  other 
illegal  operations,  much  to  the  detri 
ment  of  those  who  need  the  service 
for  legitimate  purposes."  But  the 
strongest  point  of  the  editorial  was 
aimed  at  the  DOC  itself.  ".  .  .  In  our 
opinion,  this  amendment  will  be  as 
useless  in  cleaning  up  the  situation  as 
the  rest  of  the  Radio  Act  has  been  — 
unless  the  political  leadership  of  the 
DOC  and  its  top  management  show 
some  fortitude  in  enforcing  the  pro- 
posed amendment  and  the  rest  of  the 
Radio  Act  and  the  Regulations  .  .  ." 
Along  with  the  linear  amplifier  pro- 
posal, however,  the  DOC  moved 
against  RFI/TV1  on  the  manufac- 
turer's side.  The  plan  would  ban  the 
sale  of  "machinery,  apparatus,  or 
equipment  that  causes  interference  to 
radio  reception/*  within  yet  to  be 
defined  (at  press  timej  limits.  Yet 
another  section  of  the  Canadian  pro- 
posal limits  the  sale  of  emergency 
locator  transmitters  (ELTsJ  to  aircraft 
and  seaworthy  vessels.  The  closing 
date  for  comment  to  the  DOC  was 
March  17th,  although  an  extension 
had  not  been  ruled  out  at  deadline. 


A  stolen  repeater?  Yes,  unfortu- 
nately that's  right  WR0ALU.  the  only 
free-access  auto  patch  repeater  in 
Minneapolis/St,  Paul  MM,  abruptly 
went  off  the  air  on  March  2nd.  The 
16/76  machine,  located  on  the  23rd 
floor  of  the  She  I  lard  Tower  building, 
had  boon  vandalised.  Lef*  behind  //ere 


16 


the  transmitter  and  receiver  strip,  but 
the  autopatch  and  d  up  lexer  had  been 
ripped  from  the  rack.  The  thfeves 
apparently  jimmied  a  stairway  door* 
Owner  K0FHC  was  expected  to  have 
the  machine  back  on  the  air  by  the 
lime  you  read  this.  Thanks  to 
W80SCV. 


Still  more  changes  in  the  works  at 
FCC  —  the  Commission  has  proposed 
eliminating  the  4  month  requirement 
for  notification  of  a  change  in  station 
location.  According  to  FCC  staffers, 
the  idea  is  to  leave  notification  up  to 
the  judgment  of  the  individual  ama- 
teur —  keeping  in  mind  the  remaining 
regulation  that  FCC  mail  be  able  to 
reach  you  promptly.  Another  issue 
under  consideration  is  elimination  of 
group  Novice  exam  mailings,  a  pro- 
cedural matter  not  requiring  a  rule- 
making. FCC  spokesmen  say  that 
hams  have  lei  them  down  by  failing  to 
send  back  unused  exams,  so  the  result 
is  counterproductive.  Instead  of  cut- 
ting the  paperwork,  as  the  FCC  had 
hoped,  only  more  paperwork  has  been 
created! 


With  the  release  of  the  dockets  on 
linear  amplifiers  and  iype  acceptance 
of  amateur  radio  equipment,  the  FCC 
also  had  something  to  say  about  ham 
radio.  Chairman  Richard  Wiley  wrote 
of    his    reservations,    ".  .  .    While    I 
concur  in  the  Commission's  proposals 
to  ban  use  of  linear  amplifiers  In  the 
11m  citizens  radio  band,  and  to  re- 
quire   type    acceptance    of    amateur 
equipment.  I  must  admit  to  doing  so 
with    some   reservations   , .  ."   Wiley 
went  on  to  say,  "...  in  attempting  to 
deal  with  the  rapidly  proliferating  and 
sometimes  troublesome  CB  service,  we 
may  appear  to  be  penalizing  the  ama- 
teur    community     which,     in     my 
judgment,  is  one  of  the  most  profes- 
sional    and     self-regulated     services 
within  the  Commission's  jurisdiction 
. ,  .**  And  Wiley  concluded  that,  what- 
ever happened  to  the  linear  amplifier 
and   type   acceptance   proposals,   he 
wanted  to  take  the  opportunity  **.  tt 
to  express  my  respect  and  admiration 
for  the  amateur  community.  .  ." 

Chairman  Wiley  also  had  some  com 
ments  of  interest  in  testimony  before 
the  House  Appropriations  Committee 
in  Washington.  The  topic  was  the 
FCCs  nearly  GO  million  dollar  budget. 
Wifeyr  according  to  wire  service  re- 
ports, testified  that  the  FCC  will  not 
attempt  to  institute  a  new  fee 
schedule,  because  of  a  lack  of 
accounting  personnel  necessary  to 
meet  the  federal  court  order  which 
struck  down  the  original  schedule. 
Documentation  filed  with  the  com- 
mittee  showed  that  the  FCC  has  col- 
lected over  $150  million  in  fees  since 
1970. 


There  isn't  much  left  of  Guglielmo 
Marconi's  giant  antenna  system 
erected  at  the  turn  of  the  century  on 
the  dunes  at  South  Well  fleet  MA. 
There  were  originally  twenty  masts  m 
a  200-foot  circle  on  the  sand  dunesP 
but  they  blew  down  in  a  northeaster 
during   November   of    1901,  Marconi 


replaced  them  with  four  200-foot 
wooden  towers*  Today  only  two  of 
the  tower  bases  remain,  the  rest  of  the 
famous  pioneer's  station  having  been 
eaten  by  the  erosion  of  the  Atlantic. 
As  reported  earlier  on  these  pages,  the 


reverted   to   amateur  use.  Thanks 
the  Canadian  Radio  Amateur. 


to 


In  a  trend  that  seems  to  be  sur- 
facing   throughout  the  country,  the 


Town  of  Barnstable  Radio  Club  win '    1neft  °*  two-way  radios  from  cars  has 


celebrate    the    75th    anniversary    of 

Marconi  *s     first     transatlantic     radio 

transmission.  We've  learned  since  that' 

the  US  Postal  Service  is  working  on  a 

commemorative  stamp  for  the  event, 

which  runs  multi-operator  style  from 

the  South  Wellfleet  site  between  next      an  average  of  920  per  month  through 

January    14th  and   22nd.   The  Bamfl  °ut  most  of  1 9?6. 

stable  Club  still  needs  help  with  riorpy/ 

tions,  and  is  offering  a  commemc^^ 

tive  cachet  envelope,  10  of  which  are 


been  decreasing  over  the  past  few 
months.  The  Piano  TX  amateur  radio 
club  reports  that  in  the  Dallas  area  the 
theft  rate  dropped  for  the  seventh 
month  in  a  row.  In  January,  390 
radios  were  ripped  off,  as  compared  to 


available  for  a  donation  of  51.50, 
postpaid.  Contact  Robert  J+  Doherty 
W1GDB,  RFO  1,  14  Pine  St.,  Sam* 
wlch  MA  02563. 


A  second  phase  ill  satellite  for 
amateurs  may  be  in  the  works  for 
1979.  AMSAT  president  Perry  Klein 
toJd  73  that  NASA  approached  them 
early  in  March  with  a  tentative  pro- 
posal to  allow  one  of  the  space  shuttle 
flights  to  carry  an  AMSAT  satellite. 
At  press  time,  Klein  said  it  was  not  a 
sure  thing,  but  looked  good.  Asked  if 
AMSAT  had  the  capabilities  for  build- 
ing a  second  phase  III  spacecraft, 
Klein  replied  that  the  goal  of  a  new 
fundraising  program  just  underway 
has  been  raised  to  $250,000  over  the 
next  three  years,  with  $50,000  hoped 
for  by  the  end  of  1 077, 

Under  the  program,  contributors 
can  buy  solar  cells  for  the  new  satel- 
lites in  multiples  of  $10.00,  Each 
contributor  will  receive  a  certificate 
attesting  to  the  fact  Each  of  the 
phase  III  satellites  will  carry  approxi- 
mately 2500  solar  cells 

Both  Oscar  6  and  Oscar  7  continue 
to  have  their  problems.  Oscar  6, 
according  to  Klein,  is  "limping  along," 
despite  battery  problems.  Oscar  7  was 
reported  to  be  jumping  modes  inex- 
plicably early  in  March,  Klein  added 
that  the  mode  jumping  was  taken  care 
of  by  Canadian  control  station 
VE3SAT,  the  first  completely  micro 
processor-controlled  command 
station.  It's  hoped  that  all  earth  sta- 
tions will  eventually  go  to  full  com- 
puter control  Both  phase  111  satellites 
will  have  micros  onboard. 


An  FM  repeater  system  aimed  at 
keeping  hunting  and  fishing  parties  in 
reliable  radio  contact  with  settlements 
up  to  75  miles  away  is  now  being  tried 
out  in  an  Eskimo  community  in 
Quebec's  arctic  region, 

Snowmobile  portable  rigs  will  work 
back  to  the  repeater  base  station  in 
the  settlement  of  Koartac,  about  300 
miles  north  of  Fort  Chimo. 

The  origmal  development  work, 
complete  with  a  phone  patch,  was 
tried  out  in  the  Ottawa  area  utilizing  a 
2  meter  repeater  set  up  by  DOC's 
Communications  Research  Center  in 
the  hilts  north  of  the  city-  The  station, 
VE2KPG,  boasts  an  autopatch,  and 
with  the  participation  of  local  ama- 
teurs, provided  development  informs- 
tion  for  the  prototype  now  being 
given  field  trials.  The  station  has  now 


Sondra  Green  berg,  Mayor  of  En§le- 
wood  NJ,  has  declared  the  week  of 
June  19  to  June  25  Englewood  Ama- 
teur Radio  Association  Week,  in  honor 
of  the  city's  amateur  dub.  She  cited 
the  fact  that  recognition  should  be 
given  to  amateurs  for  their  essential 
emergency  services.  The  Englewood 
Amateur  Radio  Association  has  placed 
first  in  its  category  during  13  of  the 
last  14  field  days.  In  1976,  they  were 
in  a  class  by  themselves  (21  A),  chalk- 
ing up  a  total  of  10,186  points  (with 
2845  contacts), 


Our  English  friends,  who  have  been 
leagues  ahead  of  us  for  years  in  the 
microwave  ranges,  have  adopted  a  new 
callsign  system  for  ATV  and  SSTV.  A 
report  in  CQ-TV,  published  by  the 
British  Amateur  Television  Club,  says 
that  the  Home  Office  has  discon- 
tinued issuance  of  /T  (television)  li- 
censes. Instead,  existing  amateur 
sound  A  and  B  licenses  will  be  re- 
placed with  new  ones,  which  will 
include  both  ATV  and  SSTV  authori- 
zation. 


i 


CITY  OF  ENGLEWOOD 
Of  tl»  Mayor 


ITradamation 


•HEJtEAS  tn  innual  ten  of  eoergc-ncy  coemmicationi  froa  field 
local kroi   will  be  conducted  June  JS  and  26,    1977 i   And 

WHEREAS   thil  annual   te*t    includes   Jfltld  day  exercUof   organised  by 

the  American  Radio  Relay  League,    Inc. ;  and 

WHEREAS  th«  Englewood  AJUteur  Radio  AiiOCietion,    Inc.    haa  brought 
honor  tu  ici  nenbers  and  the  City  of  Englewood  by  pJ icing  first  in  its  tmi< 
adtter  category  throughout  the  United  State*  and  Canada  during  the  field  day 
irciaei    in    thirteen  of  the  last  fourteen  run;  and 


itart  of 


Englewood* i  results  In  the  If 72  field  day 
lied  ell  ^ravioui  records  in  iti  transmitter  category  ei 
field  day  activities  la  1933; 


NOW  THEREFORE  I,  Sandra  J„  Greenberg,  Mayor  of  the  City  of 
Engliwood.  da  hereby  proclaim  the  wee*  of  June  19  to  June  2S,  1977 

BNGLEWHD  AMATEUR  RADIO  ASSOCIATION  WEEK 

and  )  encourage  the  recognition  of  the  essential  emergency  services,  as  well 
as  the  year  round  terricea,  which  are  provided  by  tmateur  radio  operation  In 
Englewood.   In  vltneta  "hereof  I  have  hereunto  set  «y  hand  and  caused  the  acil 
of  the  City  of  Englewood  to  be  affisad  thii  erh  day  of  February*  1977 


A  proclamation  from  the  mayor  of  Engiewood  NJ  honoring  the  accom- 
plishments of  the  Englewood  Amateur  Radio  Association. 
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Japanese  amateurs  working  on  the  A  MS  AT  A-O-D  mods  J  transponder 
prototype.  The  ARRL  will  he  responsible  for  all  operations  aspects  of  the 
satellite,  which  will  be  designated  AMIS  AT -OSCAR  8  after  launch  late  this  year, 


Officer  Jay  Webb  of  the  Piano  TX  police  and  Marvin  Arnold  WB5BWW  check 
out  5/8  wave  2m  antenna  during  simulated  emergency  test  that  saw  ail  police 
communications  traffic  switched  to  amateur  frequencies. 


Here  are  some  details  of  the 
AMSAT-ARRL  agreement  on  OSCAR 
8,  as  reported  in  last  month's 
"Briefs."  According  to  the  document 
signed  by  representatives  of  both 
groups,  the  ARRL  will  pay  AM  SAT 
$50,000  within  two  weeks  after 
launch  (the  delay  to  allow  a  period  of 
time  to  assess  performance).  ARRL 
General  Manager  Dick  Baldwin's  draft 
goes  on  to  say,  "Once  in  orbit,  it  is 
understood  that  both  the  ARRL  and 
AMSAT  will  consider  the  spacecraft 
to  be  in  the  public  domain  without 
specific  ownership/'  Baldwin's  letter 
to  AMSAT  goes  on  to  outline  the 
League's  intentions:  "Our  principal 
interest  in  this  spacecraft  is  for  pro- 
viding  continuing  ten  meter  downlink 
signals  for  the  OSCAR  Education  Pro* 
gram,  and  the  performance  of  the 
spacecraft  will  be  evaluated  with  this 
application  in  mind,"  The  agreement 
calls  for  AMSAT  to  continue  offering 
technical  assistance  on  a  no  cost  basis 
during  the  operational  lifetime  of  the 
spacecraft  As  we  reported  earlier,  the 
ARRL,  in  addition  to  the  $50,000 
payment  to  AMSAT,  will  loan  two 
staffers  to  work  full  time  (at  League 
expense)  in  Washington  on  the  A-O-D 
project 


A  word  of  caution  about  tubes  and 
transistors  using  beryllium-oxide 
ceramics:  White  normal  use  is  per- 
fectly safe,  the  fumes  and  dust  are 
highly  toxic  and  can  result  in  serious 
injury  or  death.  Almost  all  ceramic 
power  transistors  use  BeO,  as  well  as 
Eimac  4CX250  tubes.  Most  are  not 
labeled  as  containing  the  chemical. 
Never  alter,  grind,  or  clean  any 
ceramic  part  of  the  tube  that  could 
generate  dust  or  fumes.  They  should 
be  returned  to  the  manufacturer  for 
disposal.  Thanks  to  VE3AAC. 


As  mentioned  in  last  month's 
"Brief s,"  part  of  the  observance  of 
Armed  Forces  Day  will  be  the  tradi- 
tional military/amateur  communica- 
tions tests,  Crossband  operations  will 
be  conducted  from  1300  UCT  on  May 
21  to  0245  UCT  on  May  22,  Military 
operators  will  transmit  in  their  por- 
tions of  the  band  and  lister  on  ama- 


teur frequencies.  The  following  is  a 
list  of  frequencies  that  will  be  used. 
The  left-hand  column  is  the  military 
frequency  in  kHz  unless  otherwise 
noted,  The  right-hand  column  is  the 
appropriate  amateur  band  in  MHz. 


NPL,  (Naval 
Communications 

Station,  San  Diego  CAJ 


14.359 

nsooz-2iooz) 

7.370 

L150OZ-210DZ) 


SSTV 


14.225-14.250 


7.1B-7.19 


NMH  jCossl 

Gu8«<  Radio 
Station,  Alexandria  VA} 


14.470 
7.346.5 


SSTV 


14225-14,250 
7.15-710 


4001.5 

4020 

4030 

6397.5 

1 4406 

20994 


3385 

4040 
597P 
7301 
14385 

14400 


4001-5 

4005 

4010 

6939 

7301.5 

7347.5 

7365 

13922.5 

14356 

14375 

14389 

20983 

2D99S-5 

49,395  MH* 

143.995  MHz 

145,40  MHz 

14&.95  MHz 

222.0  MHz 


WAR  (Army  Radio. 
Washington  DC) 

CW 
LSB 

RTTY 

cw 

USB 

NAM  (Naval 

Communications  Station, 

Norfolk  VA1 

CW 

LSS 

LSS 

cw 

USB 
CW 

NPG  (Naval 

Communications  Station,, 

San  Francisco  CA) 

LSS 
CW 
CW 
CW 

lsb 

RTTY 

CW 

RTTY 

USB 

CW 

usa 

CW 

USB 

AMAJSB/CW 

AM/USB/CW 

FM/RTTY 

FM/RTTY 

AM7USB/CW 


3.5-3.75 

3.775-4,0 

3.65-3.775 

7.0-7.15 

14<&14.2 

21.25-21.45 


35-3.75 
3.775-4.0 
7.15  7.3 

7,0-7,05 
14.2  14  35 

14.0-14,1 


3,775-4.0 

3, 5 -j  .65 

3,65-3,75 

7.0-7.075 

7.15-7.3 

70-7.1 

7,075-7.150 

14.0-14.15 

14.2-14.275 

14.0-14.1 

14.275^14.35 

21.0-21.2 

21.27-21.4 

50.0-51.0 

144.0  146.0 

146-148 

14G.0-14B.0 

221.0  222.5 


4025 

7305 
7315 

14397 


AIR  (Air  Force 

Radio,  Washington  DC) 

LSB 
LSB 

CW 

usa 


3.775-4.0 
7.15-7.3 
7,0  7.3 

14. 2-14.35 


The  "CW"  receiving  test  will  be 
conducted  at  25  words  per  minute  for 
any  person  capable  of  copying  Inter- 
national    Morse    Code.    The    "CW" 


broadcast  will  be  a  special  Armed 
Forces  Day  message  from  the  Secre- 
tary of  Defense  to  all  participants.  A 
ten  minute  CQ  call  for  tuning  pur- 
poses will  begin  at  22/0300  GMT,  The 
Secretary  of  Defense  message  will  be 
transmitted  precisely  at  22/0310  GMT 
from  the  following  stations  on  the 
frequencies  listed. 


WAR  -  Atmv 
NAM  -  Navy 
NPG  -  Navy 

AIF  -  Air  Force 


4030,  6997-5,  14405 
33&S,  730  f,  14400 
4005,  69B9,  14375.  49.995 
MH*.  143,995  MH2 

7315 


The  RTTY  receiving  test  will  be 
transmitted  at  60  words  per  minute,  A 
ten  minute  CQ  call  for  tuning  pur- 
poses will  begin  at  22/0335  GMT.  The 
special  Armed  Forces  Day  message 
from  the  Secretary  of  Defense  will  be 
transmitted  at  22/0345  GMT.  Trans- 
mission will  be  from  the  following 
stations  on  frequencies  listed. 


WAR  -  Army 
NPG  -  Navy 

AIR  -  Air  Force 


4Q30,  5597-5,  14/105 
4010,  7347.5.  13922.5. 
140.410  MHz 
7315 


Transcriptions  should  be  submitted 
"as  received."  No  attempt  should  be 
made  to  correct  possible  transmission 
errors. 

TimeH  frequency,  and  callsign  of  the 
station  copied,  as  well  as  the  name, 
callsign  (if  any),  and  address,  includ- 
ing zip  code  of  the  individual  sub- 
mitting the  entry,  must  be  indicated 
on  the  page  containing  the  test.  Each 
year  a  large  number  of  acceptable 
copies  are  received  with  insufficient 
information,  or  the  necessary  informa- 
tion is  attached  to  the  transcription 
and  was  separated,  thereby  precluding 
the  issuance  of  a  certificate. 

Entries  should  be  postmarked  no 
later  than  25  May,  1977,  and  sub* 
mitted  to  the  respective  service 
copied. 

Stations  copying  NAM  and  NPG 
should  send  their  entries  to;  Armed 
Forces  Day  Test,  Chief,  Navy -Marine 
Corps  MARS,  Building  17,  8th  St.  & 
So.  Courthouse  Rd.,  Arlington  VA 
22204. 

Stations  copying  WAR  should  send 
their  entries  to.  Armed  Forces  Day 
Test,  Commander,  United  States 
Army,     Communications    Command, 


ATTN:    CC-OPSOM,   Fort  Huachuca 
AZ  85613. 

Stations  copying  AIR  should  send 
their  entries  to:  Armed  Forces  Day 
Test,  Air  Force  Communications, 
Service/DOYF,  Richard  Gebaur  Air 
Force  Base  MO  64030. 


The  Piano  TX  Police  Department 
recently  tested  an  emergency  com- 
munications system  provided  by  the 
Piano  Amateur  Radio  Klub  and  Piano 
area  amateur  radio  operators.  Ail  car- 
to-car  and  car- to -base  communications 
were  performed  on  the  two  meter 
amateur  band.  This  exercise  was  a 
Civil  Defense  simulated  emergency 
test  to  famiJiarke  the  police  depart- 
ment personnel  and  amateur  radio 
operators  with  operating  techniques 
that  might  be  utilized  in  the  event  of  a 
natural  disaster  or  failure  of  the  police 
department  radio  equipment.  Piano 
area  amateur  radio  operators  undergo 
regular  training  by  the  National 
Weather  Service  and  provide  weather 
watchers  in  the  event  of  severe 
weather.  During  severe  weather,  the 
amateur  radio  operators  provide  a 
station  at  the  police  department,  and 
the  National  Weather  Service  has 
direct  contact  with  the  amateurs,  Fre- 
quently, the  National  Weather  Service 
requests  the  amateurs  to  check  storm 
cells  in  a  particular  area  that  look 
threatening  on  the  weather  radar. 
Thanks  to  W5FQA. 


A  County  Circuit  Court  judge  has 
ordered  a  temporary  injunction 
against  Trigger  Electronics.  The  in- 
junction,  which  bars  any  catalog  mail- 
ings or  magazine  advertisements,  is  to 
be  followed  with  a  request  for  a 
permanent  injunction,  according  to 
Assistant  Illinois  Attorney  General 
John  McPhee.  Among  the  witnesses 
testifying  against  Trigger  owner  Irael 
Treger:  an  official  of  the  Federal 
Trade  Commission,  six  amateurs,  and 
an  SWL.  The  rub  may  come!  however, 
when  people  who  have  ordered  mer- 
chandise from  Trigger  and  not  re- 
ceived it,  try  to  collect.  The  consumer 
fraud  office  at  the  Illinois  AG's  office 


Continued  on  page  40 


IB 


Circuits 


Want  a  free  copy  of  any  73  pud/ teat  ion?  Sure  you  do.  Just  send  in  your 
favorite  circuit,  or  even  one  that  you  don't  especially  like,  If  we  print  it,  you 
take  home  the  book  of  your  choice.  Just  be  sure  to  specify  which  hook  yon 
want.  OK? 


PHONO 
PLUG 


IS/16 


MODIFIED 


i/4 


3/5? 


♦faces  to  rear  of  radio 


-ill 


5.5MHz   CRYSTAL 


50 


.001 


47Q 


H, 


HEPSl 
PHP 


500K 

—Ww — 


tt 


m  sh 


SHORT  PIECE  OF 

COAX  TO  RECEIVER 
TERMINALS 


47C 


3.5  mH 


Be   LOOPS If CX 


^ 


£)  TO  OUTSIDE 

J_    WIRE   ANTENNA 


9V 


^ 


^7 


Here's  a  simple  LF  converter  allowing  coverage  from  25  kHz  up  to  500  kHz. 
Be  sure  to  use  short  coax  from  the  converter  to  receiver  antenna  input.  Here's 
how  to  use  r't:  Tune  receiver  to  3.5  MHz,  peak  for  loudest  crystal  calibrator 
signal.  You  are  now  tuning  the  25  k Hi  range.  As  you  tune  your  receiver  higher 
in  frequency  to  3,6  MHz,  you're  tuning  the  100  kHz  range.  3.7  MHz  puts  you 
at  200  kHz,  18  MHz  equals  300  kHz,  3.9  MHz  yields  400  kHz,  and  4.0  MHz 
gives  you  500  kHz-  Thanks  to  James  Dates  W2QL  L 


ff  you  're  as  fond  of  phono  plug  rf  connectors  as  we  are,  you'll  be  interested 
in  this  mod  for  the  Heath  2036  2m  FM  transceiver.  To  replace  the  phono  plug 
with  a  BNCf  first  make  the  adapter  illustrated  above  using  1/18"  aluminum 
stock.  Drill  "A  "  holes  with  a  it 33  drill  and  tap  them  with  6-32  threads.  Drill 
"B"  hole  7/16"  and  "C"  hole  1/4".  Drill  two  trDff  holes  and  countersink  for 
4-40  flat  head  screws.  Then  attach  the  phono  plug  to  the  adapter  with  the  nut 
and  ground  lug  on  the  rear  side,  at  hole  "C".  (Note  that  it  is  advisable  to  use  a 
washer  on  the  front  side  for  clearance  at  the  PC  hoard  J  Mow  attach  the 
modified  8NC  connector  with  the  notch  towards  the  phono  plug  nut.  The 
flange  is  on  the  back  of  the  adapter.  Attach  the  adapter  to  the  rear  panel  plate 
with  the  notch  at  the  slide  switch  cutout  using  two  6-32  screws,  it  may  be 
necessary  to  enlarge  the  oblong  hole  slightly.  Drill  a  round  hole  in  the  antenna 
connection  pad  on  the  power  amplifier  PC  board,  just  large  enough  to  accept 
the  BNC  pin.  Now  assemble  in  a  manner  described  in  the  Heath  manual, 
starting  on  page  103.  {Be  carefuf  to  pay  attention  to  the  tightening  and  strain 
warnings.!  Thanks  to  Bill  Chedeviile  W3GQD. 


II0:24 


COMMON 


t/AA 


7 


ft 


iCH 


«r 


470^iF        lft(40CJ         IN40QJ 

-^ K- 


RX 


—   I    TO   20 
"EI  CELLS 


5JLIC0N 
2W  NPN 
HFE>70 


A  great  way  to  keep  those  nicads  at  full  charge ,  Rx  =  0,6  volts  divided  by  the 
desired  current  limit.  We  suggest  12  Ohms  at  Rx  for  45  m  A  into  450  mA/hr 

A  A  cells.  Thanks  to  Arvid  Evans  K7HKL. 


+12V 


DYNAMIC    MIC 
l-5n>V    OUT 


Rl 

IOOK 

CHARGING 
RESISTOR 


THRESHOLD 
CONTROL 


CI 

SO^F 

TIME 

CONSTANT 


EXPERIMENT  WITH 
VALUES  FOR  BEST 
SOUELCH  RELEASE 
TCME 


Wondering  how  to  squelch  out  amplifier  fan  noise  and  assorted  ham  shack 
racket  between  sentences?  This  circuit  will  do  all  thatf  and  make  for  more 
reliable  VOX  operation  when  a  compressor  is  in  use.  Built  as  an  addition  to  the 
1C  compressor -expander  circuit  published  in  the  January  '77  73,  the  audio  gate 
is  placed  in  the  early  stages  of  the  audio  chain,  ft  attenuates  the  audio  path 
below  a  preset  input  level,  and  functions  just  like  the  squelch  circuit  on  your 
2m  radio.  Thanks  to  John  Webber  WA7ZMC. 


SHORT 
WH  P 


in  see 

-m- 


■izv  — W M — J4 — 14 — hi — sv 


RFC 

[OHMITE    2-50) 


RED  + 


25^F        VOU 

-ALACK 


J, 


Ever  wondered  how  to  make  a 
VOM  do  double  duty  as  a  field 
strength  meter?  Weiff  here's  how  to  do 
it,  with  thanks  to  Dick  Peters 
WA1PWF. 


Here  is  a  handy  way  to  get  -9  volts  for 
your  1 702 A  EPROMs  from  your  regu- 
lated -12  volt  power  supply.  Note; 
Each  diode  drops  0.6  volts  (5  x  0.6  - 
3.0  V).  Diode  type  is  1N4004  (or 
equivalent).  Current  limited  to  1  Amp 
through  diodes.  Thanks  to  Don  Parks 
K4UV, 


m 


m 


m 


m 


m 


Believe  it  or  not,  this  circuit  was  originally  designed  to  control  the 
temperature  of  water  in  a  slow  cooker  at  the  ideal  level  to  make  yogurt  1  The 
temperature  controller  uses  a  model  K600A  thermistor  available  from  Allied 
Electronics,  The  potentiometer  value  can  be  changed  to  allow  triggering  of  the 
circuit  at  proper  temperature.  A  polarized  power  plug  should  ha  used  for 
proper  circuit  operation.  Thanks  to  Jim  Arner,  Jacksonville  Ft. 
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Here  is  a  way  to  end  the  autopatch-while-in-motion  blues,  77) £  circuit  operates 
your  rig's  push-to- talk  whenever  any  touchtone  pad  button  is  pushed,  thus 
ending  the  need  to  engage  mike  before  dialing.  The  circuit  remains  active  for 
about  2  seconds  after  the  button  is  released.  Thanks  to  Harry  Ketfer  W 1DGD, 
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visiting  views  from  around  the  globe 


Hank's  Dilemma 


His  name  is  Alfred  "Hank"  Green- 
berg  W2LTP.  Greenberg  is  a  retired 
deputy  sheriff  in  Cranford  NJr  and 
he's  up  to  his  ears  in  legal  trouble  over 
his  antenna  farm  Greenberg  says  he's 
the  victim  of  political  shenanigans, 
and  his  antenna  fight  is  bound  to 
affect  similar  cases  in  New  Jersey,  and 
possibly  across  the  country. 

More  than  30  years  a  licensed  ama- 
teur, Greenberg  is  considering  a 
mortgage  on  his  house  to  finance  his 
appeal  of  a  $2000  fine  brought  by  a 
municipal  court  judge  earlier  This  year. 
At  issue  is  the  classic  question  of  an 
amateur**  right  to  erect  antennas* 

Green  be  rgfs  troubles  began  last 
September,  when  a  neighbor  com- 
plained his  four  55'  telephone  poles 
were  an  eyesore.  That  brought  down 
the  local  building  inspector,  who 
promptly  filed  a  complaint  charging 
Greenberg  with  violating  the  local 
building  code.  Greenberg  erected  the 
poles  during  the  summer  of  1975, 
hoping  to  stack  beams  on  them  to 
supplement  his  Christmas  tree  array 
on  a  frontyard  tower.  Four  poles  were 
put  in,  two  in  his  side  yard,  and  two 
in  the  rear.  Two  of  the  poles  aren't 
even  in  Cranford,  because  the  Kenil 
worth  town  line  runs  through  his 
property. 

The  Cranford  building  inspector 
told  Greenberg  the  issue  wasn't  TV  I. 
Instead,  the  town  was  wondering  why 
he  hadn't  applied  for  a  building  per 


RETRACTION 

It  was  stated  in  the  newspages  last 
month  thai  Robert  Booth  W3*S  noi 
only  if  the  General  Counsel  of  the 
American  Radio  Relay  League 
(ARRLJ,  a  nationwide  organization  of 
amateur  radio  operators,  but  also 
repfflients  the  National  Association  of 
Broadens* fir*  {NABI  and,  therefore, 
do«t  not  and  cannot  adequately  re  pre- 
lent  the  ARRL  That  statement  was 
incorrect*  Although  Mr.  Booth  and  hit 
law  firm.  Booth  and  Freret,  da  repre- 
sent AM,  FM,  and  TV  broadcast 
stations  before  the  FCC,  we  know  of 
no  instance  in  which  such  representa- 
tion hat  limited  or  conflicted  with  hi? 
representation  of  the  ARRL  and  ama- 
teur radio  before  the  FCC.  Confess, 
or  elsewhere.  We  offer  our  apologies 


mit  before  erecting  a  structure  over  16 
feet  high.  Greenberg  contends  that  no 
one  has  ever  had  to  obtain  a  permit  in 
Cranford  for  antenna  towers  before 
and  he  points  to  much  higher  antenna 
supports  in  the  commercial  district, 
including  the  town's  own  fire  station, 
public  works  building,  and  first  aid 
squad  headquarters  All  are  higher 
than  Green  berg  "s  telephone  poles,  and 
he  contends  thai  the  others  never  even 
asked  for  permits.  In  one  case,  the 
town  actually  sent  people  over  to 
direct  traffic  while  the  tower  was 
being  put  up.  Greenberg  then  asked 
the  town  if  it  wasn't  violating  its  own 
ordinances.  That  approach  got 
nowhere,  and  Greenberg's  lawyer, 
Elson  Kendall  W21NL,  advised  that  it 
was  time  to  90  to  court. 

On  December  8th  of  last  year. 
Hank  Greenberg  was  convicted  of 
violating  the  Cranford  zoning  ordi- 
nance and  fined  $2000.  What's  more, 
Greenberg  was  ordered  to  pay  $200  a 


day  for  each  day  the  phone  poles 
remained  in  the  air  after  January 
15th.  Sixty  amateurs  turned  out  for 
the  court  case,  all  prepared  to  testify 
on  Greenberg's  behalf,  but  Judge 
Charles  J.  Stevens  would  not  let  them 
testify (  ruling  that  no  further  testi- 
mony was  necessary.  Defense  wit 
nesses  who  did  get  to  take  the  stand 
included  Dr.  Jerry  Sevick.  a  physicist 
and  antenna  expert  with  Bell  Labsr 
and  Dr.  James  M.  Q'Kane,  a  sociolo- 
gist at  Drew  University.  Dr.  O'Kane 
testified  on  the  social  value  of  the 
volunteer  services  performed  by  am  a 
teurs,  and  his  testimony  would. 
months  later,  be  underscored  by  an 
emergency  at  sea. 

The  decision  was  quickly  made  to 
appeal  Judge  Stevens"  ruling,  and  as 
this  issue  goes  to  press.  Hank  Green- 
berg says  he's  determined  to  win. 
Greenberg  is  so  committed  to  his 
cause  that  he's  planning  to  mortgage 
his   house,   if  necessary,  to  continue 


the  fight  In  the  interim,,  Kenil  worth 
town  officials  moved  to  bring  charges 
of  their  own  on  the  poles  within  their 
borders. 

While  he  watted  for  the  appeal  to 
come  up  in  county  court,  Greenberg's 
case  began  to  attract  more  and  more 
attention  in  the  focal  media.  Front 
page  stories  in  the  Elizabeth  Journal 
and  Daily  Journal  soon  brought  a 
flood  of  letters  to  the  editor.  Most 
supported  Greenberg.  Wrote  Irene 
Kowafski  of  Elizabeth,  "This  is  a  sad 
state  of  affairs  when  a  retired  man  has 
to  mortgage  his  home  in  order  to 
defend  himself  against  attacks  by 
officials.  People  who  attended  his  trial 
have  told  me  that  everything  he,  his 
attorney,  or  witnesses  had  to  say  was 
objected  to  .  .  ."  Wrote  Jim  Dembeck 
of  Elizabeth  ".  .  ♦  It  seems  to  me  that 
the  question  boils  down  to  this:  is  one 
man's  hobby,  for  fun,  justified,  when 
it  has  an  adverse  effect  upon  his 
immediate  neighbors?  . .  ."  And 
Lorraine  Bardack  of  Rose  lie  Park 
wrote,  "...  One  man  who  lives 
behind  Mr.  Greenberg  told  him  that 
he  could  put  his  antenna  on  his  garage 
...  I  know  of  the  fine  work  Mr. 
Greenberg  has  done  , .  "  And  so  it 
went,  until  February  tflth  -  when 
Hank  Gneenberg's  "unsightly"  tele- 
phone poles  helped  save  nine  lives. 

According  to  Greenberg,  it  was  a 
pretty  normal  Friday  night  at  W2LTP. 
'it  was  about  4:30  am  and  I  was 
working  KH6FC  on  40m  SS8/'  Hank 
told  73  in  an  interview.  "AH  of  a 
sudden  I  heard  this  super-weak  signal 
on  frequency  calling  'break  —  May- 
day, Mayday  —  this  is  W3'  ,  .  but  I 
couldn't  get  the  rest/'  Several  tries 
later,  Greenberg  had  copied  W3LBU 
maritime  mobile,  but  getting  the  rest 
of  the  frantic  call  wasn't  easy.  Minutes 
passed  and  the  pieces  began  to  fit 
together  —  it  was  a  distress  call  from  a 


The  QTH  of  Hank  Greenberg  W2LTP,  His  property  happens  ro  tie  in  two  towns,  both  of  which  are  trying  to  forte  him 
to  remove  the  telephone  poles. 
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vessel  somewhere  in  the  Caribbean. 
The  bilges  were  flooded,  and  the 
ship's  pumps  were  not  working. 
W2LTP,  with  the  help  of  those  "un- 
sightly*' antennas,  kept  W3LBU  trans- 
mitting and  called  the  Coast  Guard  in 
New  York.  They  cat  led  New  Orleans 
and  Galveston  and  the  FCC.  Direc- 
tion-finding put  the  troubled  craft 
(named  the  £xptorer\  between  Cuba 
and  Jamaica,  Five  hours  later,  a  Coast 
Guard  plane  out  of  St.  Petersburg  FL 
dropped  portable  pumps  to  the 
Explorer,  and  the  twin  masted 
180- foot  sa  if  trig  vessel  and  her  crew  of 
9  were  saved, 

Hank    Green  berg    speaks    of    the 


rescue  matter-offactly.  He's  got  other 
things  on  his  mind  these  days  . .  .  like 
how  he's  going  to  pay  the  $5000  worth 
of  legal  expenses  his  lawyer  estimates 
the  case  wit  I  end  up  costing.  The 
appeals  process  was  just  getting  under- 
way  as  we  went  to  press,  and  Green 
berg  says  he's  confident  of  a  reversal. 
Well  follow  up  on  W2LTPs  ordeal 
later,  but  in  the  meanwhile,  there  is  a 
contributions  drive  underway  to  help 
out  with  the  legal  bills.  Send  them  to 
Amateur  Radio  Legal  Defense  Fund 
for  the  Benefit  of  Hank  Greenberg 
W2LTP  {ARLDFm2LTP),  Midlamic 
National  Bank/ Ran  tan  V  alley,  PO 
Bo*  996,  Edison  NJ  QB8T7,  Attention 


-  Mr,  S,  J,  Ueberman  WA2FXB, 

Green  berg's  attorney  told  73  at 
deadline  that  as  the  appeal  case 
opened  in  Union  County  Court,  the 
judge  overruled  the  lower  court, 
ordering  subpoenas  re  issued  for 
defense  witnesses,  (Municipal  Judge 
Stevens  had  denied  them  on  a  techni- 
cality at  the  lower  court  level ^  In  the 
view  of  Green  berg's  lawyer,  that 
means  Hank  will  finally  get  his  chance 
to  present  his  defense.  Among  the 
records  Attorney  Kendall  has  sub- 
poenaed: the  Cranford  building 
inspector's  files  on  permits. 

Warren  Elly  WA1GUD 
Assistant  Editor 


Summer  vacation  time  is  almost  upon 
us  again,  and  it's  probably  a  good  idea 
to  start  planning  that  annua!  trek,  in 
that  same  vein,  we  present  one  ham's 
fetter  home  during  last  summer's  vaca- 
tion ...  a  letter  delayed,  undoubted- 
ly* oy  the  Pony  Express*  —  Ed. 

Dear  Mort; 

Harriet  and  I  made  it  OK.  The  trip 
was  nearly  perfect.  The  car  ran  fine  all 
the  way  to  Paris,  but  I  had  a  little 
trouble  there.  It  all  started  when  I 
noticed  we  had  stopped,  and  1  had 
done  nothing  to  stop  us.  Oh,  don't  be 
too  worried,  because  we  didn't  stop 
fast.  We  iust  sort  of  coasted,  I  was 
talking  to  a  fella  near  there  on  the  rig. 
and  next  thing  you  know,  the  whole 
car  was  screaming  at  me  to  do  some- 
thing. Homer  jumped  into  the  front 
seat  sort  of  suddenly,  and  sat  on  my 
Atlas.  I  couldn't  see  where  I  was,  1 
was  lost.  For  all  I  know  I  could  have 
been  on  SO  meters  and  all  of  a  sudden 
causing  QRM  or  something.  I  hit  him 
with  my  logbook.  It  was  a  good  hit.  it 
was,  right  on  his  wet  nose.  I  think  I 
scared  him,  'cause  in  all  the  confusion 
Homer  ran  away.  Harriet  started  cry- 
ing, and  the  kids  kept  screaming  some- 
thing about  my  antenna  ,  , .  and  their 
model  airplane  ■  ,  .  they  wanted  us  to 


Over  a  Barrel 


go  fast  again  so  their  plane  would  fly 
some  more.  I  tell  you,  Mort,  I  almost 
lost  it  right  there  by  the  Walkers' 
mailbox. 

Well,  Mort  ...  I  see  we've  been  a 
little  deregulated  again  by  Washing 
ton.  Boy,  when  I  heard  about  it  I  was 
furious  . .  i  really  mad  I  Just  think!  I 
shouted  to  myselfP  no  more  comedy 
when  I  forget  what  call  area  I'm  in,  no 
more  DX  on  the  2  meter  rig  until  you 
ask  the  guy  where  he  is  . , ,  no  more 
.    .  and  then  it  hit  me! 

Ya  know,  Mort ...  the  FCC  doesn't 
make  us  call  CO  .  .  ♦  we  just  sort  of  do 
it.  Fact  is,  the  FCC  doesn't  make  us 
hams  do  a  lot  of  the  things  we  do.  We 
do  them  'cause  they're  fun.  Like  RST 
and  QTH.  We  don't  have  to  do  that;  if 
someone  really  wants  to  know  where 
we  are,  they  could  look  us  up  .  .  ,  but 
all   the  hams  do  those  things  'cause 


they're  part  of  the  fun  we  have  on  the 
ham  Radio,  I  mean,  ya  know? 

I  gotta  admit,  it  took  me  a  time  or 
two  to  make  sense  out  of  all  this,  but 
I  think  Vm  doin*  il  The  FCC  sort  of 
trusts  us,  in  one  sense  .  , .  probably 
cause  they're  over  a  barrel  over  not 
having  enough  people  or  money  or 
something  like  that  . . ,  why,  when  a 
government  agency  suddenly  gets  real 
popular,  all  that  red  tape,  budget 
approvals,  and  the  like  could  take 
years. 

Think  of  the  tons  of  paperwork  this 
whole  thing  is  gonna  save  'em.  Maybe 
they'll  take  some  of  the  money  they 
save,  and  send  someone  after  that 
terrible  noise  I've  been  hearing  all  over 
40  meters. 

Seems  like  there's  something  in  Part 
97  about  improving  amateur  radio 
(oops,    I    missed   that   one,    didn't   I 


Mort?)  . . ,  something  in  there  anyway 
about  improving  amateur  radio  thru 
rules  that  make  us  sharpen  our  skills, 
and  advance  the  communications 
thing.  Maybe  that  goes  for  relaxing 
rules,  too. 

More  I   think  about  it more  I 

think  I'm  gonna  make  "mobile/' 
"portable,"  5,  6,  7,  KL7,  or  tost  - ,  3 
part  of  my  every  transmission  ,  .  .  iust 
like  always,  and  show  them  that  we 
don't  need  all  that  paperwork  to  make 
good  hams  out  of  us. 

Whaddya  think,  Mort?  .  .  .  think  it's 
a  good  idea? 

73, 
Woody 
P.S.  The  family  don't  like  Mauve,  Tex., 
too  much,  We're  gonna  keep  going. 

Reprinted  from  the  bullet  in  of  the 
Piano  Amateur  Radio  Kluh*  Piano  7X 


With  WARC,  repeater  deregulation, 
instant  upgrade,  linear  amplifier  bans, 
and  type  acceptance  of  amateur 
equipment  all  bottling  up  our  perspec- 
tive on  where  ham  radio  is  going.  It 
might  be  time  to  think  again  about 
C8.  Here s  one  man s  perspective  . . . 
but  the  editorial  door  is  wide  open  for 
more.  What's  your  reaction  to 
WB4APC's  ideas?  -  Ed. 


The  CB  Debate 


All  too  often,  we  refer  to  the  CBer 
as  an  undesirable  amongst  us.  Many  an 
old-timer,  myself  included,  can 
remember  when  it  was  unthinkable  to 
be  seen  talking  to  a  CBer.  For  many 
years,  both  the  ham  and  the  CO 
operator  have  gone  their  separate 
ways,  each  enjoying  his  own  hobby. 
Whether  we  like  It  or  not,  CB  radio  is 
here  to  stay,  and  it  is  time  to  take  a 
look  at  what  each  has  to  offer  the 
other.  Most  of  us  are  familiar  with  the 
advancements  being  made  in  com- 
munications. True,  hams  have  made 
the  most  contributions  to  the  state  of 
the  art,  but  we  also  are  able  to  find  a 
wide  variety  of  people  using  Citizens 
Sand  radio. 

Many  a  CB  operator  has  an  interest 


in  amateur  radio  but  does  not  have 
the  opportunity  to  really  get  to  know 
and  see  what  amateur  radio  is  all 
about.  For  example,  I  five  in  a  small 
town  close  to  a  large  military  installa- 
tion. I  have  had  amateur  call  plates  on 
my  car  for  four  years  now,  and  have 
yet  to  meet  more  than  two  other 
hams  in  my  area.  Having  recently 
started  a  small  business,  I  found  the 
need  for  a  two-way  radio  that  would 
enable  me  to  keep  in  contact  with  my 
office  and  also  allow  my  customers  to 
contact  me  with  their  questions  or 
problems,  I  bought  a  CB  radio  and 
applied  for  and  got  my  FCC  license. 
Then  I  started  to  meet  and  get  to 
know  the  average  CB  operator. 
Through  my  day  by  day  association 


with  them,  I  found  that  the  majority 
of  them  are  very  sincere  in  their  use  of 
the  radio,  I  also  learned  of  the  real 
dedication  of  the  CBers  in  wanting  to 
help  others,  no  matter  how  small  or 
large  the  need. 

In  the  area  where  I  live,  CBers  have 
set  up  24-hour  coffee  breaks  along 
major  Interstate  highways.  They 
offer  free  coffee  and  do  nuts,  and  a 
chance  to  stop  and  rest  on  a  long 
drive.  They  also  have  mobile  units 
patrolling  the  interstates,  working 
with  CB  radio-equipped  State  Police 
cars  and  wreckers,  to  offer  assistance 
to  stranded  motorists.  Their  action 
puts  many  a  stalled  car  back  on  the 
road  home,  or  gets  them  out  of  the 
traffic   lane,  thereby  removing  a  pos- 


sible traffic  hazard.  During  last 
Memorial  day  alone,  there  was  not 
one  accident  on  the  interstate 
between  Louisville  and  Bowling 
Green,  Kentucky. 

In  addition  to  the  coffee  breaks* 
during  the  tornado  of  1974  in 
Brandenburg,  Kentucky,  CB  operators 
were  working  around  the  clock  to 
assist  the  local  police  and  fire  depart- 
ments, and  even  used  their  personal 
cars  for  ambulances,  At  the  end  of  the 
three  day  disaster,  we  knew  exactly 
how  many  people  were  lost  or 
missing. 

How  wonderful  it  would  be  if  we 
could  get  amateurs  and  CBers  working 
as  a  team,  to  coordinate  the  emer- 
gency operations  and  eliminate  dupW- 
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cation  of  effort-  With  CB  units  fur 
rushing  the  "eyes"  and  helping  to 
perform  traffic  control  and  person 
counts,  and  the  amateurCB  station 
acting  as  a  sort  of  control-coordinator 
staiton,  we  would  have  an  unbeliev- 
able system  of  radio  com  muni  cat  ions. 
Imagine  the  capabilities  of  the  well- 
equipped  ham  station,  with  CW/SSB 
and  RTTY  capabilities.  Almost  any 
type  of  emergency  assistance  could  be 
well  on  its  way  in  a  matter  of  minutes. 


In  addition,  the  amateur  station,  wfttl 
phone  patch  capabilities,  could  con 
tact  Red  Cross  officials,  the  governor, 
and  other  officials  directly.  In  this 
manner,  help  could  be  sent  when  and 
where  it  is  needed  the  most. 

With  the  use  of  SSTV,  facsimile, 
and  video  tape  systems,  actual  pictures 
could  be  transmitted  to  the  proper 
officials,  showing  them  conditions  as 
they  really  exist.  Can  you  imagine  the 


effect  of  such  a  system,  not  only 
within  your  own  state,  but  on  a 
nationwide  basis?  Who  knows  what 
may  develop?  With  the  ARRL  I  ugh  J 
talking  about  a  Communicator  license, 
and  the  FCC  looking  for  more  CB 
frequencies,  maybe  someday  a  com- 
mon frequency  will  be  allocated 
where  hams  and  CBers  may  talk  to 
each  other.  The  potential  is  unlimited, 
and  in  this  modem  age  of  computers, 
even    a    ttst    of   standby    emergency 


stations  and  their  capabilities  could  be 
maintained.  In  addition,  a  list  of 
emergency  supplies,  alternate  emer- 
gency routes,  and  up-to-date  status 
reports  would  be  only  a  button  away, 
Let  us  remember,  that  as  amateurs, 
there  are  many  avenues  of  research 
and  system  development  still  open  to 
those  that  are  unafraid  to  try.  We  can 
make  it  work! 

Billy  L.  Nielsen  WB4APC 
Radcliff  KV 


Knighthood 


Amateur  radio  operator  David 
Urfer  EL5B/WA7ROJ  had  the  honor 
ary  title  of  Knight  Official  in  the 
Humane  Order  of  African  Redemp- 
tion bestowed  upon  htm  for  his  role  in 
aiding  the  Libertan  government  in 
bringing  the  1972  Lassa  fever  epi 
dernic  under  control-  The  presentation 
was  made  by  the  Liberian  Minister  of 
Health  and  Welfare,  on  behalf  of 
President  Tolbert  of  Liberia. 

Dave  received  the  knighthood  be- 
cause he  had  stayed  at  his  amateur 
radio  station  for  over  86  consecutive 
hours,  coordinating  communications 
between  the  health  authorities  in 
Zorzor  and  Monrovia,  Liberia,  and  the 
United  States.  He  had  been  a  ham  for 
less  than  one  year,  and  was  a  main 
tenance    supervisor    for    a    Lutheran 


hospital  located  in  Zorzor  {a  remote 
section  of  Liberia). 

Lassa  fever  is  named  after  the  town 
in  Nigeria  where  the  first  case 
was  isolated.  It  is  highly  contagious, 
like  cholera,  and  the  dead  are  buried 
hurriedly. 

All  traffic  on  20  meters,  during  the 
crisis,  was  coordinated  between  Dave 
EL5B,  Eloise  Duncan  EL2AQ, 
Walcott  Benjamin  EL2BA,  Bruce 
Adams  EL2CG,  Dr.  Gadegbeku  of  the 
Zorzor  hospital  staff,  and  Charlie 
Wells,  Jr.  K4SKI,  located  in  the  U.S. 

The  date  that  called  these  ham 
radio  operators  into  action  was  April 
12,  1 972  —  Easter;  Dave  was  on  the 
African  net  on  14.292  MHz  around 
2130  GMT,  with  Walcott  and  I  he 
other  hams  Irving  in  that  part  of  the 


region.  During  the  casual  round  table, 
Dave  mentioned  that  there  was  an 
outbreak  of  some  sort  going  on  in 
Zorzor,  and  that  the  doctors,  Paul 
Merten  and  Joe  Baum,  were  not  sure 
of  what  it  was. 

A  letter  had  been  mailed,  but  the 
radio  proved  to  be  timesaving  when 
EL2BA  made  a  phone  call  to  the 
Minister  of  Health  and  Welfare  to 
notify  her  of  what  was  happening. 

After  the  authorities  were  notified, 
doctors  and  specialists  were  brought 
in  from  the  capital  of  Liberia,  Mon- 
rovia. 

Charlie  K4SKI  had  maintained  an 
On-the-air  relationship  with  those 
involved  with  the  emergency,  and  he 
broke  in  to  see  if  he  could  help,  Dave 
mentioned  that  he  and  other  members 
of  the  hospital  unit  wanted  to  let 
their  friends  and  relatives  in  the 
United  States  know  what  was 
happening.  Dave  then  started  running 
phone  patches  through  Charlie,  who 
was  located  in  Greenville,  North 
Carolina, 

K4SKI*s  tog  showed  the  following 
chronology  of  the  traffic  he  ran  for 
the  hams  in  Liberia  for  the  nc*t  5 
days: 

Aprif  2,  at  2750  GMTf  I  ran  3 
phone  patches  oyer  20  meters  to 
relations  in  the  U,$.  to  let  them  know 
what  was  happening  in  Zorzor.  April 
4,  EL2CI,  Doc  {Dr.  Gariegbektt)  and 
EL2CG   (Bruce)    were  on  20  meters 


talking  about  the  epidemic.  Qn  April 
5,  Bruce  had  me  run  patches  to  the 
Communicable  Disease  Center  in 
Atlanta,  Georgia.  These  patches  were 
run  between  doctors  in  Zorzor  and 
doctors  at  the  Atlanta  center,  They 
lasted  2%  hours.  The  next  day,  si  mi  far 
patches  were  run  between  the  doctors 
in  both  countries,  I  w&$  told  that  the 
Communicable  Disease  Center  in 
Atlanta  had  a  ham  station  (WB4GFE) 
and  that  they  would  try  to  have  it  on 
the  air  on  15  meters  for  us  the  next 
day,  Aprii  7,  /  looked  for  W84GFE  on 
15  meters  at  1 710  GMT,  and  barely 
could  make  them  out  KP4DLW 
joined  in  to  help  with  a  relay  between 
us.  Realizing  that  it  was  a  cumber- 
some situation*  I  told  the  disease 
center  that  we  would  nm  patches  with 
them  via  20  meters. 

The  Lassa  fever  episode  struck  nine 
people  In  Zorzor  and  killed  four  of 
them.  Of  the  survivors,  two  became 
deaf 

One  of  those  who  died  was  an 
American  nurse,  Miss  Esther  Bacon  of 
Hawarden,  fowa.  She  had  given  30 
years  and  her  life  for  humanity. 

Dave  Urfer  became  a  knight  not 
solely  because  of  his  own  action,  but 
because  of  the  responses  of  several 
amateur  radio  operators  who  spanned 
two  continents. 

Lawrence  I,  Cotariu  WA9MZS 

Skokie  IL 


Join 'em! 


Mrs,  Mai  Padmore,  Liberian  Minister  of  Health  and  Welfare,  decorates  David 
Urfer  ELSB  during  ceremonies  in  Monrovia,  Liberia. 


More  times  than  I'd  care  to  count, 
amateur  friends  have  remarked  to  me, 
"Your  husband  is  so  lucky  to  have 
you  Share  an  interest  in  our  hobby,*' 
or,  M|  wish  my  wife  could  meet  you  so 
that  you  could  tell  her  about  ham 
radio  and  get  her  interested,"  or 
"How  can  t  get  my  wife  interested  in 
ham  radio  -  how  did  you  get  into  it?'' 
So,  I  thought  I'd  make  an  attempt  to 
answer  these  questions  in  a  way  thai 
can  be  helpful  to  those  wives  whose 
husbands  would  like  their  company! 

Ham  radio  is  a  relaxing  hobby  to 
most  people.  Your  man  comes  home 
and  settles  down  in  front  of  his  radio 
and  unwinds  in  a  variety  of  ways  —  by 
telling  somebody  about  the  frustra 
tions  of  the  day,  how  lousy  the 
Massachusetts  drivers  are.  how  bad  the 


traffic  was,  etc.  Or  he  finds  some 
excitement  in  chasing  some  rather  rare 
station  halfway  across  the  world, 
while  his  wife  is  wrestling  with  the 
pots  and  pans  upstairs.  At  any  rate, 
for  numerous  reasons,  he  enjoys  the 
hobby .  Perhaps  he  enjoys  it  so  much 
that  you  find  it  difficult  to  tear  him 
away  long  enough  to  get  his  attention. 
Aha!  When  various  diversions  fail  to 
work,  you  can  always  adhere  to  the 
old  adage,  "If  you  can't  lick  'em,  join 


em 


r* 


All  kidding  aside,  if  you  think 
about  it,  our  life-styles  seem  to  sepa- 
rate families  a  lot  more  than  they 
should  for  the  health  of  the  family. 
Everybody  is  so  busy  doing  his  own 
thing  that  we  lose  sight  of  the  most 
important   aspect  of   life    -   our  re- 
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lationships  with  those  we  love,  In  my 
view,  anything  that  a  woman  can  do 
to  increase  the  amount  of  time  shared 
with  her  husband  is  bound  to  improve 
their  relationship.  This  doesn't  have  to 
be  a  great  deal  of  time,  but  the 
knowledge  that  you  care  enough  to 
make  the  effort  can  mean  a  lot. 
Nobody  expects  you  to  be  an  expert 
on  subjects  electronic.  1  pretend  to  no 
one  that  I  am  interested  in  the  tech- 
nics f  side  of  the  hobby,  though  I've 
absorbed  enough  to  have  a  very  basic 
understanding. 

Is  it  hard  to  pass  the  licensing 
exam?  if  you  managed  to  learn  to 
drive,  you  can  do  the  same  with  ham 
radio.  However,  it  is  easier  if  you 
attend  a  class  with  competent  instruc- 
tors, rather  than  trying  to  muddle 
through  the  license  manual  on  your 
own.    Learning  the  code  is  simply  a 


matter  of  concentration  and  deter 
mi nat km.  U  doesn't  take  any  great 
genius. 

Besides  improving  family  solidarity, 
I've  made  an  awful  lot  of  friends  and 
met  many  people  that  I  would  never 
have  met  without  ham  radio.  And 
ham  radio  is  probably  the  most 
democratic  hobby  I  know  of.  You  are 
judged  by  the  signal  you  put  on  the 
air  and  by  your  manners,  not  by  how 
much  money  you  have  or  have  spent 
on  equipment,  not  by  your  job  or  by 
your  education,  After  listening  to 
several  hundred  people  going  back  and 
forth  to  work  on  a  daily  basis,  it 
crosses  most  people's  minds  {or  I  hope 
it  does!  that  they  are  just  like  you  in 
the  place  where  it  counts,  with  all  the 
externals  that  we  like  to  put  up 
around  ourselves  stripped  away  by  the 
limitations  of  the  airwaves. 


The  technology  to  economically 
apply  interactive  television  to  educa- 
tional purposes  is  here.  It  is  based  on 
the  techniques  being  utilized  in  ama- 
teur television  —  ATV  for  short.  Ama- 
teur television  is  an  upgraded  offshoot 
of  hem  radio,  using  a  television  trans- 
mitter, a  TV  camera,  and  a  regular  TV 
set  with  a  special  converter  attach- 
ment. It  allows  an  operator  to  broad- 
cast a  television  picture  and  voice  to 
another  ATV  operator,  Through  the 
use  of  a  repeater  on  UHF  frequency, 
it  is  possible  for  schools  and  other 
educational  institutions  to  apply  this 
technology  —  with  in  a  15  to  150  mile 
radius  —  for  educational  purposes. 
The  potentials  are  endless,  ranging 
from  use  in  traditional  classroom 
activity  to  continuing  and  extension 
education.  It  can  be  used  for  home- 
bound  instruction,  for  seminars 
among  experts  at  different  universities 
in  New  York  and  as  far  away  as 
Philadelphia,  for  a  vartety  of  com- 
munity services  (including  Jinking  a 
classroom  with  other  segments  of  the 
community),  and  to  provide  educa- 
tional services  when  severe  weather 
and  fuel  shortages  force  school 
closings. 

In  order  to  insure  that  in  the  public 
interest  certain  frequencies  within  the 
UHF  channels  be  allotted  specifically 
to    educational    purposes,    the    City 


University  of  New  York  Graduate 
School,  through  its  Center  for  Ad^ 
vanced  Study  in  Education,  and  the 
nonprofit  Communicasting  Associa- 
tion of  America,  has  filed  a  petition 
(1/21/771  with  the  Federal  Commune 
cations  Commission  for  the  establish- 
ment of  a  new  educational  radio 
service,  to  be  known  as  "communi- 
casting" —  i.e.,  the  use  of  co-channel 
multi-lateral  communication  to 
educate  and  enlighten  the  participants 
as  well  as  a  listening/  vie  wing  audience. 
The  use  of  radio  repeaters,  whose 
value  has  been  proven  in  the  land 
mobile  and  amateur  radio  services,  is 
cited  as  the  most  cost-effective  way  to 
blanket  an  urban,  suburban,  or  rural 
area  with  audio  and  television  signals. 
Spectrum  space  is  being  requested  in 
the  470  and  930  MHz  range  with 
preference  being  given  to  the  use  of 
television  channels  70  through  83 
(806^890  MHzl. 

The  Graduate  School's  Center  for 
Advanced  Study  in  Education, 
through  its  Institute  for  Research  and 
Development  in  Occupational  Educa- 
tion (IRD0E).  is  currently  engaged  in 
pilot  research  and  development 
activities  surrounding  curriculum 
development  and  delivery  systems, 
evaluation  of  protocol  approaches  as 
they  would  apply  to  airborne  trans- 
mission, protocols  for  interact  ton  in 


My  children  have  become  involved 
in  the  hobby  because  they  see  the 
enjoyment  their  parents  get  from  it 
We  have  all  come  to  depend  on  2 
meter  FM  as  an  adjunct  to  the  phone 
and  other  modes  of  communications 
in  keeping  u$  in  touch  with  each  other 
and  as  an  aid  in  times  of  emergency. 
Having  a  ham  radio  license  has  very 
practical  advantages,  as  I  have  dis- 
covered on  several  occasions  when  my 
car  broke  down.  I  had  help  each  time 
within  minutes,  and  this  is  very  com- 
forting when  you  are  at  the  mercy  of 
an  unpredictable  machine. 

For  whatever  reason  you  find  most 
appealing,  amateur  radio  is  a  hobby 
well  worth  the  effort  to  become  a  part 
of,  and  which  you  can  pick  up  at  any 
time  and  enjoy. 

Cindy  Bud  in  WATMZO 
Lexington  MA 


Reprinted  from  The  Minuteman. 
A/ewsterrer  of  the  Mimjtem&n  Re- 
peater Association.  Lexington  MA, 


Applying  ATV 


multiple-station  situations,  and  assess- 
ment of  delivery  ranges  over  various 
terrains  and  distances  via  both  direct 
and  repeater  transmissions.  It  is  antici- 
pated that  this  research  will  have  a 
direct  bearing  upon  initial  efforts  to 
demonstrate  airborne  delivery  systems 
for  educational  purposes  in  New  York 
State. 

Dr.  Lee  Cohen,  Director  of  I  R DOE r 
believes  that  the  utilization  of  new 
technology  is  imperative  if  education 
is  to  remain  viable  in  the  current  and 
future  economic  and  social  climate. 
"In  addition  to  the  ability  to  deliver 
education  in  a  more  cost-effective 
manner,  we  have  the  potential  to  serve 
additional  populations  not  heretofore 
served  and  to  provide  lifelong  learning 
opportunities  to  those  who  cannot 
avail  themselves  of  the  traditional 
classroom  learning  opportunities.  We 
are  on  the  cutting  edge  of  something 
we   cannot   totally   envision    as  yet. 


since  application  of  the  technology  is 
only  limited  by  educators'  imagina- 
tion and  inventiveness."  Interactive 
television,  he  quickly  adds,  "is  not  the 
one  way  broadcast  TV  we've  come  to 
know,  which  limits  learning  to  the 
lecture  mode.  Given  the  same  con- 
siderations as  have  been  provided  to 
the  Citizens  Radio  Service,  for 
example,  educational  agencies 
property  licensed  could  experiment 
with  the  delivery  of  quality  education, 
heafth,  and  social  information,  and 
enable  viewers  to  question,  challenge, 
and  even  present  their  accomplish- 
ments for  grading  purposes  over  the 
airwaves.  For  the  FCC  to  deny  educa- 
tion on  these  frequencies  and,  at  the 
same  time,  expand  non-essential 
mobile  and  fixed  station  operations,  is 
to  reject  the  populace  in  favor  of  the 
few/' 

City  University  of  NY 
New  York  NY 


In  the  world  of  business  and  in- 
dustry, there's  an  adage  which  states 
that  when  your  boss  asks  you  to  give 
up  your  key  to  the  executive  men's 
room,  you're  in  deep  trouble, 

Looking  closely  at  the  recent 
decisions  by  the  FCC  affecting  the 
amateur  radio  service,  I  can't  help  but 
wonder  if  we  hams  aren't  being  asked 
to  turn  over  our  keys.  And.  If  so,  just 
how  much  trouble  are  we  in? 

It's  called  "deregulation/'  and  over 
the  past  few  years  it  has  meant  the 
elimination  of  log  books,  the  closing 
of  many  official  monitoring  stations, 
the  abolition  of  the  requirement  to 
identify  portable  and  mobile  opera- 
tions, and  so  forth.  To  be  certain, 
they  are  ail  seemingly  small  things, 
but  hidden  among  them  may  lurk  a 
more  sinister  meaning. 

On  the  surface  at  least,  the  F  CC  has 
said  that  since  we're  doing  such  a 
great  job  of  policing  and  regulating 


ourselves,  there's  no  need  for  govern- 
ment to  become  involved.  This  is 
great;  I'm  for  less  government  But  in 
light  of  the  bucket  of  worms  in  which 
the  FCC  finds  itself  as  a  result  of  the 
snowballing  CB  service,  I  can't  help 
faut  be  a  little  skeptical  about  the 
FCC's  rationale. 

Over  the  years,  the  history  of  ama- 
teur radio  has  been  one  of  compliance 
with  regulations  and  courtesy  in  oper- 
ation. They  have  become  our  hall- 
marks* In  short,  we  have  been  a  most 
disciplined  group.  Discipline  can  be 
effected  in  one  of  two  ways:  First,  we 
do  something  because  we  know  an 
enforcer  is  looking  over  our  shoulders. 
Or  second,  we  act  for  the  common 
good.  The  latter  is  certainly  the  ideal 
srtuation,  but,  alas,  it  is  also  the  more 
utoptan  of  the  two.  Thus  we're  left 
with  the  first  type  of  motivation. 

In  the  1920s,  the  early  days  of 
radio,  chaos  reigned  supreme.  A  regu- 


The  Key 


latory  agency  was  desired  and  neces- 
sary. It  was  created,  and  with  super- 
vision, guidance,  and  enforcement 
came  order  —  law  and  order,  if  you 
will,  as  opposed  to  the  law  of  the 
jungle.  We  teamed  that  according  to  a 
regulation,  something  had  to  be  done 
in  a  certain  manner,  and  then  we  came 
to  appreciate  the  need  for  doing  it  just 
that  way  In  the  first  place.  One  notion 
complemented  the  other.  And  most  of 
us  grew  up  in  amateur  radio  with  this 


concept.  Take  away  the  concept  and 
the  prospects  are  frightening. 

Amateur  radio  is  growing.  It  is  not 
growing  perhaps  quite  as  rapidly  or  as 
extensively  as  some  may  envision,  but 
♦t  is  growing  nevertheless.  If  new 
members  join  our  group  who  have 
never  been  exposed  to  the  tight  dis- 
cipline under  which  we've  operated  all 
these  years,  how  will  they  behave? 
How  can  they  be  expected  to  behave? 
They  will  probably  act  in  much  the 
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same  fashion  as  the  spoiled  child  who 
wants  something  done  his  way  at  the 
particular  time  he  wants  it,  knowing 
full  welt  that  the  threat  of  a  spanking 
doesn't  exist  because  there  is  no  one 
there  to  administer  the  punishment, 
Personally,  l  haw  always  felt  that 
there  should  only  be  just  enough 
federal  government  to  insure  that  the 
things  which  have  to  be  done  in  a 
democracy  get  done,  The  FCC's  abdi- 


cation of  Its  role  in  the  amateur 
service  can,  over  the  long  run,  pose  a 
very  real  threat  to  the  existence  of 
amateur  radio  itself.  Consider  another 
adage:  "Out  of  sight,  out  of  mind/'  I 
doubt  whether  we  as  a  group  are 
sufficiently  strong  enough  to  la) 
police  ourselves  entirely,  tfa)  look  out 
for  our  interests  in  international  fre- 
quency allocation  conferences,  and  (c) 
protect  ourselves  against  the  interests 


of  powerful  electronics  manufac- 
turers' lobbies  when  they  threaten  us. 
In  short,  we  still  need  the  FCC.  If 
deregulation  is  coming  about  because 
amateur  radio  has  in  fact  matured  to 
the  point  where  strict  supervision  and 
guidance  are  no  longer  necessary,  then 
it  should  be  continued  on  a  slow  basis 
and  explained  very  thoroughly.  On 
the  other  hand,  if  deregulation  is  only 
an  excuse  for  the  FCC's  inability  to 


govern  all  the  radio  services  within  its 
purview,  then  we  are  in  deep  trouble 
indeed. 

Hopefully,  in  future  decisions 
affecting  the  amateur  service,  the  FCC 
wilt  act  judiciously  and  cautiously, 
and  certainly  not  give  the  appearance 
of  the  boss  coming  into  your  office 
and  asking  for  your  key* 

Daniel  T.  Davis  W8LUX 
South  Bend  IN 


The  Posse 


Capt.  Gerald  S*  Arenbergt  CB  Posse  Training  Officer,  is  shown  at  the  monitor  at 
the  National  Headquarters, 


There  has  been  much  discussion  on 
these  pages  In  recent  months  about 
the  "HFers "  and  the  consequences  of 
the  RFl/TVt  problem,  (See  "The  dan 
Moves  Closer**  and  "C'mom  Texas 
Salt  Rat  ... "  in  April  and  March  73, 
respectively. \  There  isr  like  any  other 
issue,  another  side  to  the  story.  So,  in 
the  same  vein  as  "CB  Can  Do  Some 
Things  Better"  in  our  March  issue, 
here  is  more  testimony  to  the  useful- 
ness of  Citizens  Band.  —  €d 

With  some  twenty  million  Citizens 
Band  radios,  the  "eyes  and  ears"  of 
local  police  are  driving  criminals  off 
the  streets  and  into  jail.  Drunk  drivers 
are  being  spotted  and  reckless  drivers 
are  being  reported  to  "Smokey  the 
Bear"  by  the  Citizens  Band  operators. 
Why?  The  answer,  claims  Chief  of 
Police  Robert  Ferguson,  president  of 
the  National  CB  Radio  Posse,  is  very 
simple.  "We  monitor  emergency  chan- 
nel 9  like  many  police,  sheriffs,  and 
state  patrols.  People  are  tired  of  the 
drunks  that  are  running  up  auto 
insurance  bills,  the  reckless  driver  who 
may  kill  or  maim  your  friends  or 
mine.  'Smokey*  is  now  as  close  as 
your  CB  radio  and  you  can  get  help 
quickly.  With  CB  you  donJt  get  in- 
volved. You  report  what  you  see  and 
the  police  act  on  your  information/' 

The  National  CB  Radio  Posse  was 
the  brainchild  of  Chief  Ferguson, 
whose  department  is  located  at  a 
major  crossroad  near  Akron,  Ohio,  in 
Bath  Township.  "There  are  not 
enough  police  to  cover  every  street 
and  highway,  So  a  Lot  of  good  people 
feet  it's  time  they  made  the  streets 
safe  again.  They  are  reporting  crimes 
as  they  happen.  We  are  able  to  send 
aid  to  motorists  quickly  because  of 
reports  by  CB  radio  to  our  station, 
Lives  are  being  saved.  Criminals  are 
being  caught  and  jailed,  all  because  a 
man  or  woman  picks  up  the  'mike' 
and  calls  on  the  emergency  channel 
(9).  The  CB  Posse  got  started  because 


some  CBers  wanted  to  do  a  bit  more 
by  organizing  into  community  radio 
patrols.  We  encouraged  this  because 
we  and  thousands  of  other  police  and 
sheriff's  departments  can  use  trained 
eyes  and  ears. 

"In  our  case,  we  designed  an 
emblem  to  wear,  a  metal  shield,  car 
lag,  and  asked  for  volunteers  through- 
out the  nation  to  carry  first  aid  kits, 
flares,  warning  flags,  a  flashlight,  and 
other  equipment  These  are  items  that 
everyone  should  carry  as  a  safety  rule, 
anyway.  The  CB  Posse  member  is  not 
a  police  officer.  His  or  her  rofe  is  to 
use  the  radio,  patrol,  and  aid  a  motor- 
ist or  request  aid  be  sent.  In  one 
southern  city,  1900  calls  were  logged 
in  one  month,  resulting  in  the  arrest 
of  a  rapist,  a  burglar,  a  number  of 
armed  robbers,  a  murderer,  and  many 
rescue  missions  to  distressed  motor 
ists. 

"Like  the  Marines,  the  National  CB 
Radio  Posse  is  looking  for  a  few  good 
men  and  women  who  want  to  help  via 
radio  as  unpaid  eyes  and  ears  for  their 
own  community  police.  Our  program 
is  a  national  one.  We  have  chapters 
springing  up  in  many  parts  of  the 
nation.  We  have  chartered  the  Na- 
tional CB  Posse  as  a  nonprofit  frater- 
nal organization  with  modest  dues  for 
benefits  and  services  provided  mem- 
bers —  everything  from  a  special  ID 
card  and  emblem  to  a  death  benefit  if 
a  member  is  killed  while  assisting  any 
police  officer  or  fire  fighter.'1 

American  Federation  of  Police 

N.  Miami  FL 


Afews?  We  need  input,  and  one  of 
the  best  sources  is  the  club  news- 
letter. Got  one?  We  reiterate  our 
longstanding  offer  of  a  free 
subscription  to  13  or  Kilobaud  in 
exchange  for  a  spot  on  your  ham 
or  computer  dub  newsletter 
matting  fist.  Deal? 


Hamming /G5 


If  you  want  to  "ham  it  up"  in 
England  when  visiting,  "plan  ahead" 
to  take  advantage  of  the  reciprocal 
licensing  procedure  available.  Re  mem 
ber,  there  is  nothing  to  listen  to  on 
what  we  most  popularly  use:  146 
MHz.  It  takes  a  little  time  to  get  It 


(license),  so  start  early  and  surely 
allow  more  than  a  month.  Airmail 
your  request  to:  Home  Office,  Radio 
Regulatory  Department,  Radio  Regu- 
latory Division,  Licensing  Branch 
{Amateur  and  Special ),  Waterloo 
Bridge  House,  Waterloo  Road,  Lon* 


don,  SW1  SUA,  England. 

There  are  eight  different  classes  of 
licenses  available.  Four  are  for  fixed 
stations,  four  are  for  mobile  stations. 

Most  commonly,  a  reciprocal  li- 
cense is  granted  for  six  months.  After 
expiration,  the  callsign  is  reserved  for 
your  use  for  any  UK  license  granted 
you  In  the  future.  Some  of  the  regs 
are  quite  different  —  no  other  person 
may  speak  over  your  rig,  no  third 
party  traffic,  no  code  speed  over  20 
wpm-and  no  equipment  capable  of 
transmitting  on  CB  frequencies  (simi- 
lar to  ours]  can  be  taken  into  the 
country  without  advance  permission. 

As  noted  before,  frequency  alloca- 
tion is  different  —  their  two  meter 
band   is  from    144  to   146,  with   11 


specific  frequencies  between  144  ana 
145  that  must  be  avoided,  150  Watts 
is  the  maximum  input  power.  FM  is 
between  1 45  and  1 46. 

A  copy  of  your  license  must  be 
enclosed  with  your  application  for  the 
British  license;  don't  send  any  money 
until  you  are  advised  of  your  applica- 
tion being  accepted  -  at  that  time 
they'll  tell  you  what  to  send.  In 
December,  1976,  the  fee  for  a  fixed 
station  license  was  about  $10;  for  a 
mobile  station  license  it  was  SB,  You 
can  buy  British  currency  at  a  large 
bank  and  send  it,  saving  the  cost  of 
international  money  orders  ($3  or 
morel. 

Continued  on  page  IB 
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MONITOR 

FEATURES: 

Oscilloscope  display  of  SSTV  signal 

Rugged  —  modular  —  industrial  grade 

Modular  Construction 
Independent  easy  to  use  controls 

CAMERA 

FEATURES: 

Use  C1  camera  with  your  home  TV  set 

Has  both  long  distance  and  close-up  features 

Adjustable  frame  size 

Built-in  slo-scan  bar  gen  for  transmit 

Focus  on  a  postage  stamp 


SS2  K  K I T  $235 

or 

SS2  WIRED  $285 

CI  FAST/SLO  SCAN 
CAMERA  $385 

ACCESSORIES: 

P1  Polaroid  adapter  for  hard  copy  photos  $34.50 

V1  viewing  hood  $14.50 

T1  tripod  $24.95 

CK256  line  conversion  kit  available 


AVAILABLE  NOW:  Order  factory  direct  or  from  our  distributors.   See  Below 


AG  Co.,  Inc* 
Imperial,  Pa* 

Amateur  Electronics  Supply 
Milwaukee,  Wise* 
Cleveland,  Ohio 
Orlando,  Fie. 

Argon  Electronics 

Miami  Springs,  Fla. 


A  and  YV  Electronics 
Med  ford,  Mass. 

Electronic  Distributors 
Muskegon.  Michigan 

Henry  Radio 

Los  Angeles,  Calif. 

Barry  Electronics 
New  York,  N.Yk 

Goldstein's 
Pensacola,  Fla. 

Hobby  Industry 
Council  Bluffs,  Iowa 

CFP  Enterprises 
Lansing,  ISJ,Y. 

Harrison  Electronics 
FarmingdaJe,  N.Y. 

Mr.  Keith  Roberts 
P.O.  Bok  677 

Bedford,  N,S. 
Canada  BON  1  BO 

Venus  Scientific  Inc. 

The  company  that  put  high  voltage  on  the  moon,  now  brings  you  expanding  amateur  radio 
technology. 


399  SMITH  STREET 
FARMINGDALE,  N,Y.  11735 
PHONE  516-2934100 
TWX510-224-S492  V3 


New  Products 


THE  HEATH  HW-101 
TRANSCEIVER 
With  all  the  growth  we've  been 
seeing  in  the  amateur  ranks,  we 
thought  it  might  be  time  to  look  over 
some  of  the  less  expensive  ways  to  get 
on  the  air.  Outside  of  home  brewing  a 
transmitter  from  a  battered  old  TV  set 
and  using  a  bargain  basement  receiver 
(as  many  of  us  did  years  ago),  we 
thought  we'd  examine  some  middle 
ground  -  the  kit  transceiver.  The 
choices  are  pretty  narrow,  especial fy 
when  economy  is  the  major  concern, 
so  here's  what  the  editors  have  come 
up  with  -  the  Heath  HW-10J.  As  our 
reviewer  points  out,  the  HW-1QJ  has 
been  around  long  enough f  and  enough 
hams  have  been  using  it  satisfactorily, 
to  put  the  Heath  well  up  the  tedder  on 
anybody's  list  of  choices.  Having  used 
HW-tOfs  of  various  vintages  in  situa- 
tions from  field  day  to  emergency 
operations,  we  can  testify  to  the 
transceiver's  reliability  and  simplicity. 
-Ed, 

The  HW-101  Is  by  far  the  best  buy 
for  the  ham  who  wants  a  five  band 
5SB  and  CW  transceiver.  With  180 
Watts  input  and  125  Watts  output  on 
75  and  40  meters,  and  90  Watts  out 
on  the  higher  frequencies,  the  Heath  is 
perfect  for  the  seasoned  amateur  or  a 
Novice  or  Technician  with  hopes  of 
upgrading  to  a  higher  class  license.  I 
decided  on  the  HW-101,  after  a  long 
absence  from  "the  low  bands/' 
because  of  economy  I  list  price  is 
$339.00  plus  ac  supply)  and  reliabil- 
ity. There  are  thousands  of  these  rigs 
operating  all  over  the  world. 

From  date  of  order,  it  only  took  10 
days  for  the  kit  to  arrive.  I  was 
pleasantly  surprised  to  see  my  new 
Heath  come  in  such  a  compact  carton, 
Those  Heath  engineers  must  spend 
countless  hours  planning  every  last 
detail.  Heath  kits  (for  those  of  you 
who  have  never  built  one)  use  an 
ingenious  system  of  subpacks.  Gone 
are  the  days  of  a  kit  being  just 
instructions  and  a  carton  full  of  mis- 
cellaneous parts.  (The  HW-101  had  10 
subpacks,)     During    the    process    of 


building  the  kit,  a  subpack  is  called 
for  as  it  is  needed.  I'll  bet  this  has 
saved  many  a  call  to  Benton  Harbor 
from  frantic  kit  builders  who  have 
almost  completed  their  projects  only 
to  find  a  diode  or  transistor  has  been 
sucked  up  by  the  XYL's  vacuum 
cleaner  or  eaten  by  the  family  Labra- 
dor retriever.  Essentially,  what  this 
system  does  is  provide  only  the  parts 
necessary  for  the  phase  of  construc- 
tion on  the  bench  at  the  time.  No 
sorting  through  muffin  pans  full  of 
parts. 

After  opening  the  carton  (and  look- 
ing at  the  empty  Heath  green  cabinet 
and  dreaming  of  DX  on  20m),  I  saw 
that  the  hams  at  Heath  had  sent  me  a 
little  note  explaining  that  they  had 
received  a  bad  batch  of  6HS6  tubes. 
They  enclosed  6AU6s  as  substitutes, 
and  all  I  had  to  do  was  fill  in  my  name 
and  address  on  a  postcard  they  en- 
closed,  so  the  proper  tubes  could  be 
shipped  as  soon  as  Heath  received 
them  from  the  manufacturer.  The 
tubes  had  not  arrived  as  of  this  writ^ 
ing,  but  the  6AU6s  work  just  great, 
with  just  slightly  reduced  receiver 
sensitivity. 

The  200+  page  manual  is  well  illus- 
trated and  easy  to  follow.  It  includes 
chassis  layouts,  voltage  and  resistance 
charts,  x-ray  views,  and  schematics.  In 
addition  to  the  troubleshooting 
charts,  the  manual  has  many  fold  outs 
that  give  parts  locations  for  construc- 
tion. After  reading  through  the 
manual,  I  started  putting  my  new 
radio  together.  The  first  steps  Heath 
outlines  are  the  installation  of  parts 
on  the  switching  boards.  These  are 
special  circuit  boards  with  built-in 
wafer  switches  to  help  eliminate  intri- 
cate switch  wiring.  This  is  a  good 
place  to  start  since  the  components 
are  not  spaced  extremely  close 
together.  That  kind  of  a  start  gives  the 
first-time  kit  builder  a  good  chance  to 
check  out  his  soldering  paraphernalia. 
I  was  somewhat  surprised  to  see  that 
Heath  did  not  use  glass-epoxy  circuit 
boards,  But,  judging  from  the  number 
of  HW'TOls  on  the  air,  I  would 
venture  to  say  that  the  composition  of 
their  boards  is  more  than  adequate. 


What  could  have  been  a  very  tedious 
part  of  the  construction  was  already 
done  for  me  at  the  Heath  plant, 
namely,  the  construction  of  the  wiring 
harness.  This  harness  contains  ail  the 
necessary  wires  and  cables  that  run 
between  the  circuit  boards,  it  cer- 
tainly was  nice  having  those  multi- 
color coded  wires  neatly  arranged  and 
prepared,  It  really  saved  me  quite  a 
few  headaches. 

The  kit  went  together  amazingly 
well,  although  it  is  not  advisable  to 
spend  really  long  stints  at  the  work 
bench  doing  such  precise  work.  I 
found  that  evenings  after  dinner  I 
could  work  for  a  couple  of  hours 
without  experiencing  too  much  lower 
back  pain.  One  evening  I  worked  on 
the  HW-101  for  over  six  hours,  with 
only  one  fifteen  minute  break.  This  is 
when  the  only  wiring  error  that  I 
made  occurred.  Butr  it  was  avoidable. 
If  I  hadn't  been  in  such  an  all-fired 
rush  to  get  the  rig  completed  and  on 
the  air,  it  probably  would  not  have 
happened.  A  slight  amount  of  pa- 
tience is  a  virtue  when  constructing 
anything,  be  it  a  home  brew  keyer  or 
a  model  airplane.  My  only  words  of 
advice  are,  when  you're  building  a  kit 
and  your  body  tells  you  it's  time  for  a 
break,  listen  to  it  and  take  one! 
Heath's  manuals  are  so  well  thought 
out  that  you  can  stop  virtually  any- 
where during  construction,  and  have 
no  problems  at  all  picking  up  where 
you  left  off,  A  couple  of  times  during 
construction,  I  had  to  run  off  to 
emergencies  (I  am  a  volunteer  fire- 
fighter up  here  in  New  Hampshire). 
But,  despite  the  interruptions,  I  had  no 
problem  returning  to  the  kit.  Another 
thing  that  Heath  has  nailed  down  is 
what  1  call  the  "boredom  factor/'  In 
other  words,  they  know  just  when  a 
certain  portion  of  construction  may 
become  tedious,  and  before  you  get 
there,  they'll  have  you  go  to  another 
section  of  the  kit. 

The  HW-101  went  together  in  just 
under  60  hours  (including  3  or  4 
hours  for  alignment}.  After  complet- 
ing the  transceiver,  I  moved  on  to  the 
matching  HP-23B  power  supply.  This 
popular  supply,  which  has  powered  all 
kinds  of  amateur  equipment  in  addi- 
tion to  the  Heath  units  it's  made  for, 
provides  the  operating  voltages  neces- 
sary  for  fixed   station   operation.    It 


seems  very   well   filtered,  and  went 
together  in  a  couple  of  hours. 

Alignment  of  the  HW-101  is  very 
simple,  and  can  be  completed  without 
thousands  of  dollars  worth  of  test 
equipment.  Actually,  all  that  is 
required  is  a  VTVM  and  Heath's 
trusty  alignment  tool  (which  is  in- 
cluded with  the  kit).  I  thought  that 
the  VFO  alignment  might  be  a  little 
tricky,  but  it  really  wasn't  at  all. 
During  alignment  of  the  VFO,  I  found 
that  the  frequency  counter  on 
WA1UNW&  test  bench  was  quite 
handy  for  initially  determining  the 
VFO's  frequency.  Heath  does  give  you 
a  method  of  using  another  receiver  to 
hear  the  VFO's  output,  so  a  counter  is 
not  essential,  The  remaining  alignment 
is  very  simple  and  straightforward. 
The  built-in  crystal  calibrator  Is  used 
as  a  signal  source  and  the  S-meter  as  a 
peaking  meter.  We  got  the  receiver 
section  alignment  completed  and 
connected  the  unit  to  a  dummy  load. 
Now  for  the  infamous  "smoke  test/' 

I  turned  the  mode  switch  to  tune 
and,  uh-oh  . .  ,  nothing!  Well,  not 
quite,  but  the  output  was  very  low.  I 
turned  the  unit  off  and  mumbled 
something  about  Murphy  showing  up 
on  schedule.  Then  I  took  the  unit 
home  and  went  over  all  the  step-by- 
step  instructions,  but  could  not  find 
any  wiring  errors.  Now  what?  As  the 
manual  suggested,  I  had  another  pair 
of  eyes  look  at  it.  Rich  WB'IASL 
found  the  problem  in  less  than  an 
hour.  I  had  placed  one  lead  (from  a 
resistor  on  the  driver  circuit)  in  the 
wrong  hole  on  the  circuit  board,  and 
it  ended  up  to  ground  instead  of  going 
to  the  rest  of  the  circuit  like  it  was 
supposed  to.  If  I  had  only  been  a  little 
less  anxious,  this  minor  error  would 
not  have  happened,  Well,  anyway,  the 
rig  fired  up  just  great  after  correcting 
the  wiring  error,  and  the  rest  of  the 
alignment  procedure  was  completed. 

At  home  ]  had  raised  a  500-foot 
longwire  antenna,  and  had  no  idea 
how  the  swr  would  stack  up.  I  got 
home  just  in  time  to  listen  in  on  the 
first  weekend  of  the  ARRL  DX  con- 
test, The  swr  on  15  meters  was  about 
3  to  1 .  The  Heath  pi-network  output 
section  took  it  right  in  stride  and  fired 
right  up.  Had  I  been  using  transistors 
instead  of  tubes  in  the  final,  such  a 
match  would  have  been  impossible. 


The  completed  HW-101  and  power  supply.  Size  is  compact r  especially  after 
locating  the  supply  in  Heath's  matching  speaker  (not  iftustrated). 


The  "guts"  view  of  the  HW-101, 
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One  of  my  first  contacts  was  with  Len 
W8LF  in  Senegal!  Since  then,  I  have 
received  many  excellent  reports  from 
stations  all  over  the  country  and  the 
world,  with  high  marks  for  audio 
quality.  The  performance  of  the 
HWMQ1  has  been  more  than  satisfac- 
tory. 

For  CW  operation,  I  later  added  the 
optional  400  Hz  filter.  It  really  makes 
the  weak  ones  come  right  up  out  of 
the  mud,  It's  good  and  sharp,  yet  not 
so  sharp  as  to  cause  any  annoying 
ringing.  Break-in  on  CW  is  accom- 
plished by  operating  VOX  from  a 
keyed  tone,  which  works  out  quite 
well.  Those  of  you  who  are  high  speed 
CW  ops  may  want  the  VOX  delay  set 
in  a  position  that  facilitates  quicker 
receiver  recovery.  That  posit  ton  may 
not  be  best  for  VOX  operation  on 
voice,  but  it  is  no  problem  to  quickly 
readjust  the  VOX  delay  (since  ail 
VOX  controls  are  mounted  on  the 
right-hand  side  of  the  transceiver  and 
are  easily  adjusted  without  any  cover 
or  cabinet  removal).  Located  nearby 
are  the  S-meter  zero  controi  and  bias 
adjustment. 

Although  the  HW-IOVs  dial  read 
out  is  only  in  5  kHz  increments,  the 
receiver  has  plenty  of  selectivity  and 
bandspread.  This  is  evident  on  SSB, 
due  to  a  2.1  kHz  crystal  filter  and  the 
fact  that  it  takes  35  turns  of  the  large 
tuning  knob  to  go  from  one  end  of 
the  band  to  the  other.  I  found  the 
tuning  to  be  surprisingly  smooth, 
without  any  discernible  backlash. 
After  about  a  20  minute  warm-up 
period,  the  rig  seems  to  be  very  stable. 
No  measurable  drift  could  be  detected 
after  warm-up. 

Transmitter  tune-up  is  simple  —  the 


preselector  is  tuned  for  maximum 
received  signal  at  the  desired  operating 
frequency.  This  also  sets  up  the  trans- 
mitter driver  tuned  circuits  to  the 
approximate  peak  position.  The  final 
tune  and  loading  controls  are  then 
tuned  for  maximum  output.  The  mic/ 
CW  level  is  then  turned  up  to  maxi- 
mum output,  and  you're  all  set.  The 
meter  switch  may  then  be  moved  to 
the  plate  position  to  check  for  proper 
plate  current. 

The  front  pane]  controls  are  laid 
out  well.  In  the  receive  mode,  there  is 
metering  of  signal  strength,  While  in 
transmit  ale,  plate  current  or  relative 
output  may  be  monitored.  The  dial 
and  meter  are  both  backiit  for  easy 
readability. 

The  HW-101  is  quite  a  rig  to  build 
on.  J'm  looking  forward  to  construct- 
ing the  mobile  power  supply  and 
trying  my  luck  while  on  a  camping 
trip  this  summer.  Also  in  the  works 
are  modifications  for  working  RTTY. 
There  is  plenty  of  output  to  drive  any 
linear  amplifier  on  the  market  today, 
and  the  front  panel  level  control  is 
quite  handy  for  this  purpose. 

I'd  like  to  say  that,  in  these  Infla- 
tionary days,  I  agree  with  Heath  that 
the  HW-1Q1rs  price/performance  ratio 
is  an  exceptional  value.  Heath  Com- 
pany, Benton  Harbor  Mi  49022. 

Bob  Cunningham  WB2UU 
Fitzwillram  NH 


73  TESTS  THE  TUNERS 
We  began  this  series  back  in  Match 
with  the  Idea  of  covering  as  many 
antenna  tuners  as  possible.  Our  staff 
has  gotten  to  the  point  where  they 
almost  cringe  with  each  new  arrival, 


but  you  'd  be  hard-pressed  to  find  one 
of  us  operating  without  one  these 
days.  To  a  man,  we've  ail  discovered 
the  advantages  -  greater  efficiency, 
reduced  TVI,  and  cooler  running 
finals.  In  future  months  we'll  be  look- 
ing at  some  of  the  less  expensive 
tuners  ($40  price  class),  and  hope  to 
finish  up  with  a  look  at  some  home 
brew  versions.  So  read  on,  and  keep  us 
posted  on  what  gear  you'd  like  us  to 
test  for  you! 


DENTRON  1  KW  SUPERTUNER 

In  the  middle  ground  between  the 
$59.50  Dentron  80-10  Skymatcher 
random  wire  tuner  (see  the  March  73) 
and  the  £299.50  Monitor  tuner  <see 
April}  lies  the  area  where  most  ama- 
teurs hang  their  hats.  If  you  live  in  an 
apartment  or  move  a  great  deal,  the 
random  wire  is  your  best  antenna  bet 
On  the  other  hand,  if  you  run  a  full 
gallon  all  the  time  and  are  one  of 
those  people  who  go  through  long 
periods  without  food  or  rest  to  catch 
that  rare  DXH  the  super-duper  model  is 
probably  what  you  need. 

In  a  recent  73  survey,  we  found 
that  the  average  amateur  is  on  the  air 
3  tO  hours  a  week,  runs  between 
200-500  Watts,  and  budgets  a  few 
hundred  dollars  a  year  toward  updat- 
ing the  shack.  "Average"  harnr  meet 
the  Dentron  1  kW  SuperTuner!  Retail- 
ing at  $129.50,  this  unit  is  the  perfect 
way  to  solve  all  of  your  matching 
problems  without  blowing  your  entire 
equipment  budget  in  one  fell  swoop. 

The  SuperTuner  is  set  up  for  just 
about  any  matching  situation  that 
you'll  run  into.  A  quick  glance  at  the 
back  panel  shows  sturdy  screw  ter- 
minals for  balanced,  unbalanced,  and 
single-wire  feed.  An  SO-239  for  the 
more  conventional  antenna  setup  is 
also  provided.  The  front  panel  fea- 
tures three  controls  for  transmitter 
matching,  inductance,  and  antenna 
matching.  Tuning  the  unit  is  simplici- 
ty itself,  using  either  an  swr  bridge  pr 
transmitter  output  meter.  I  had  no 
problems  perfectly  matching  a  ran- 
dom wire,  a  standard  dipole,  and  a 
beam.  IMo  worry  about  those  finals 
going  up  in  a  puff  of  smoke  either. 

The  SuperTuner  is  compact  enough 


to  fit  easily  in  any  shack,  but  it's  still 
solidly  built.  After  taking  out  all  the 
screws  necessary  to  expose  the  guts,  I 
found  the  unit  well  laid  out,  with 
heavy-duty  components  used  through- 
out. 

The  Dentron  SuperTuner  covers  the 
entire  range  of  160-10  meters.  For  the 
sideband  gallon  crowd,,  it's  also  avail- 
able with  the  capability  of  handling  3 
kW  at  $229.50.  Dentron  Radio  Com- 
pany, incorporated,  2100  Enterprise 
Parkway,  Twinsburg  OH  44087, 

Stan  JVltastkowski  WA1UMV 
Associate  Editor 


73  TESTS  THE 
COMMUNICATIONS  RECEIVERS 

We  continue  this  month  with  our 
series  on  general  coverage  receivers. 
Plans  call  for  us  to  include  some 
smaller,  portable  sets  in  future  issues, 
along  with  the  communications  units 
we  started  off  with.  As  one  reader 
pointed  out  in  a  recent  letter,  SWLing 
is  an  integral  part  of  ham  radio  in 
many  foreign  countries*  where  the 
prospective  ham  is  required  to 
confirm  a  specific  number  of  coun- 
tries before  moving  on  to  an  amateur 
exam. 


YAESU  FRG-7 
COMMUNICATIONS  RECEIVER 

My  first  real  exposure  to  the  world 
of  communications  receivers  occurred 
many  years  ago,  a  few  weeks  before 
Christmas.  I  had  just  obtained  a  new 
WNS  call,  and  was  ready  to  tackle  the 


The  matching  HP-23B  ac power  supply. 


The  SuperTuner  interior  view  — a  lot  in  a  small  package. 
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Skvtfra/  of  the  general  coverage  receivers  undergoing  testing  by  73 staffers, 


Novice  bands.  A  search  through 
greater  Cleveland's  ham  emporiums 
unearthed  a  vintage  Hamrnarlund 
HQ  1 29 X  general  coverage  receiver 
that  served  me  well  for  quite  awhile 
However,  as  with  most  receivers  of 
Yesteryear  (and  of  more  recent  days), 
there  were  several  problems. 

General  coverage  receivers  have 
always  been  plagued  with  problems 
that  result  when  a  device  is  designed 
to  satisfy  the  requirements  of  many. 
Tuning  accuracy  and  stability  are  ade- 
quate for  SWL  use,  but  marginal  for 
amateur  use  in  bands  overloaded  with 
QRM.  BFOs  are  optional  on  some 
general  coverage  receivers,  rendering 
them  ineffective  for  SSB  and  CW  use. 
Many  hams  avoid  general  receivers  for 
the  simple  reason  that  "bandspread," 
or  the  capability  of  stretching  a  small 
band  segment  over  many  revolutions 
of  the  tuning  dial,  is  lacking. 

I  still  have  my  classic  Hammarlund, 
even  though  it  is  so  unstable  that  I 
cannot  accurately  copy  the  evening 
RTTY  bulletin  on  wide  shift.  How- 
ever, a  whole  new  breed  of  general 
coverage  communications  has  recently 
arrived  on  the  scene,  filling  a  gap 
several  years  wide  left  when  few  radio 
manufacturers  were  paying  attention 
to  the  SWL  and  general  listening 
community.  Recently,  I  was  fortunate 
enough  to  obtain  one  of  the  newest 
and  most  technically  advanced  re- 
ceivers to  test,  the  FRG  7.  manufac- 
tured by  Yaesu, 

My  first  reaction  to  the  receiver  was 
one  of  surprise  when  I  picked  up  the 
box.  Amazing!  I  could  lift  it  and  carry 


it  with  ease.  It  is  totally  solid  state, 
and  its  design  is  based  on  the  latest 
advances  in  digital  technology .  The 
tuning  scheme  is  based  on  the  phase 
locked  loop  frequency  synthesis  tech- 
nique, which  eliminates  the  dial 
inaccuracies  characteristic  of  older 
communications  receivers,  It  works  as 
follows:  The  user  selects  the  single 
megahertz  band  he  desires  to  tune. 
This  is  accomplished  by  rotating  a 
knob  that  turns  a  drum  calibrated 
from  zero  to  29  (IVlHzh  An  LED 
indicator  lamp  next  to  the  MHz  con- 
trol remains  illuminated  until  the 
synthesizer  "locks"  on  the  desired 
megahertz  band.  When  the  LED  goes 
out,  the  FRG  7  is  locked  into  calibra- 
tion, allowing  perfect  main  dial  ac- 
curacy<  The  main  dial  is  calibrated 
from  zero  to  1000,  and  is  covered  by 
10  full  turns  of  the  backlash-free 
tuning  control.  Resolution  of  5  kHz  is 
easily  possible  by  splitting  the  eighth- 
inch  dial  divisions.  The  best  part  of 
the  tuning  scheme  is,  however,  the 
fact  that  the  same  accuracy  is  pro- 
vided for  each  MHz  range.  For  the 
first  time,  an  SWL  can  search  for  that 
elusive  foreign  broadcast  station 
knowing  he  is  on  frequency,  and  the 
ham  can  use  the  main  tuning  control 
as  a  bandspread,  due  to  the  one  MHz 
per  band  feature  of  the  FRG-7,  A 
JJdial  set"  adjustment  is  provided  to 
accommodate  mechanical  wear  of  the 
main  dial  components.  A  calibrated 
antenna  preselector  control  is  pro- 
vided, and  normally  must  be  peaked 
several  times  while  tuning  across  a  one 
MHz  segment*  An  rf  attenuator  is  also 
provided,  calibrated  "normal,"  "DX," 
and   "locaL"    I    found    the  "normal" 


The  Yaesu  FRG-7  communications  receiver,  with  some  QSLs  familiar  w  SWLs 
everywhere, 


setting  to  be  adequate  for  all  listening, 
as  no  receiver  overload  was  experi- 
enced while  testing  the  radio.  The 
remaining  front  panel  controls  consist 
of  a  volume  control,  a  three-position 
"tone"  control,  a  mode  switch,  and 
two  toggle  switches.  The  latter 
switches  control  power  and  panel 
lamp  illumination.  The  panel  lamp 
switch  is  necessary,  as  the  F  RG-7  may 
be  powered  by  an  internal  battery, 
consisting  of  eight  "D"  flashlight  cells, 
rendering  the  receiver  perfect  for 
weekend  trips*  A  front  panel  speaker 
is  provided,  as  well  as  an  earphone 
jack  and  recorder  jack,  The  receiver  is 
logically  organized,  and  it  only  took  a 
few  moments  to  switch  bands  once 
the  MHz  switch  and  main  tuning  dial 
were  mastered. 

Operating  the  FRG-7  is  a  pleasure,  I 
have  always  enjoyed  SWLing,  even 
though  it  has  been  a  few  years  since  I 
sat  down  and  actively  chased  foreign 
broadcast  stations.  The  tuning  scheme 
is  remarkably  accurate,  and  all  the 
stations  appeared  on  the  dial  exactly 
as  they  were  listed  —  no  5  kHz  fudge 
factor  as  with  non-synthesized  com- 
munications receivers.  The  FRG-7 
should  appeal  to  the  avid  SWLer  or 
broadcast  DX  hound  for  that  reason. 
Sensitivity  is  good  on  all  bands,  and 
only  an  occasional  tweaking  of  the 
antenna  preselector  was  necessary  to 
bring  'em  out  of  the  noise.  (The 
antenna  used  for  the  SWL  sessions  was 
a  350'  long  wire.)  The  mode  control 
has  positions  for  AM,  AM  with  noise 
limiting,  LSB,  and  CW/USB.  Each 
functioned  correctly. 

Performance  on  the  ham  bands  was 
as  expected  for  a  receiver  in  the 
FRG's  class.  The  "wide"  main  tuning 
dial  effectively  doubles  as  a  band- 
spread  control,  and  there  was  no 
difficulty  copying  stations  on  the  low 
bands.  Sideband  reception  was  excel- 
lent, and  it  was  strange  not  using  a 
BFO  control  to  tune  them,  as  is 
common  practice  with  older  com- 
munications receivers.  However,  it  was 
difficult  to  sort  them  out  during  the 
pileups  on  contest  weekends.  A  "clari- 
fier"  control  would  have  been  a  nice 
feature  for  SSB  reception,  but  then 
again,  the  FRG-7  was  not  designed  as 


an  amateur  receiver.  In  my  opinion, 
the  FRG-7  would  make  a  fine  Novice 
receiver,  or  a  "second"  receiver  for 
the  seasoned  amateur.  In  any  case,  it's 
a  perfect  rig  for  vacation  and  weekend 
trip  use.  The  battery  pack  makes  it 
usable  even  in  remote  cabins,  or  on- 
board a  boat. 

The  FRG-7  has  three  antenna  con- 
nectors, a  ground,  and  a  muting  con- 
nector on  the  rear  panel  The  broad- 
cast band  requires  a  separate  antenna, 
and  both  a  clip  type  and  standard 
SO- 2 39  coax  connectors  are  provided 
for  high  frequency  use. 

The  Yaesu  FRG-7  is  definitely  a  big 
improvement  over  my  old  Hammar- 
lund workhorse  receiver.  Its  perfor- 
mance is  definitely  "ham  standard"  in 
the  areas  of  accuracy  and  sensitivity, 
Us  price  and  versatility,  as  well  as 
portability,  make  it  an  ideal  SWL 
receiver.  At  73  we  even  used  the 
FRG-7  as  the  low  i-f  receiver  for 
tuning  up  a  432  MHz  converter 
destined  for  EME  use.  No  problems 
were  encountered,  and  the  battery 
power  sure  beat  running  a  fifty-foot 
extension  cord  which  would  have 
been  required  for  other  receivers,  For 
those  of  you  needing  a  second  receiver 
with  state-of-the-art  features,  it  would 
pay  to  consider  the  Yaesu  FRG-7. 
Who  knows  —  you  might  end  up 
retiring  your  present  receiver!  Yaesu 
Electronics  Corp.,  15954  Downey 
Ave. j  Paramount  CA. 

John  Molnar  WB2ZCF 
Executive  Editor 


MFJ  1030BX 
RECEIVER  PRESELECTOR 

Recognizing  that  most  receivers  are 
perfectly  adequate  on  frequencies 
below  10  MHz,  MFJ  Enterprises  has 
designed  its  new  model  1030BX  pre 
selector  to  cover  10  to  30  MHz,  where 
many  receivers,  particularly  the  older 
and  less  expensive  sets,  do  fall  short 
on  performance- 
Using  a  protected  dual-gate 
MOSFET  for  extremely  low  noise,  the 
unit  has  excellent  strong  signal 
handling  ability  and  easily  meets  the 
manufacturer's  claim  of  providing  a 
typical    increase    in   gain   of   25  d8. 
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Although  a  bit  more  expensive,  the 
1030BX  uses  separate  input  and  out- 
put tuning  controls  to  provide  maxi- 
mum gain  and  selectivity  while  elim- 
inating the  tracking  problem  of  a 
dual-gang  capacitor. 

The  two  high-Q  double-tuned  cir- 
cuits provide  a  real  improvement  in 
weak  signal  reception  while  signifi- 
cantly reducing  out-of-band  signals 
and  images.  With  the  preselector  on 
and  properly  "tweaked/'  you  can  cut 
back  on  the  receiver's  9a in,  reducing 
receiver  cross  modulation  and  over- 
load problems  while  maintaining  an 
excellent  signal  to  noise  ratio  and  the 
ability  to  pull  out  the  weak  ones. 

Using  the  model  1030BX  with  a 
Radio  Shack  DX-160,  a  World  War  II 
vintage  BC-348,  and  a  Barlow-Wadley 
XCR-30  resulted  in  a  significant 
improvement  in  performance  in  each 
instance.  In  fact,  at  one  midtown  New 
York  City  location,  the  preselector 
made  the  difference  between  useful 
reception  and  a  total  wipeout.  The 
IvlFJ  10308X  preselector  can  be  high- 
ly recommended  to  both  amateurs 
and  SWLs  seeking  to  improve  the 
performance  of  their  receivers. 

Packaged  in  an  attractive  Ten-Tec 
enclosure  measuring  2-1  /B  by  3-5/8  by 
5-9/16  inches,  the  model  1Q3QBX 
receiver  preselector  sells  for  $49.95. 
Unconditionally  guaranteed  for  one 
year,  the  preselector  is  available  from 
dealers  or  direct  from  MFJ  Enter- 
prises, PO  Box  494,  Mississippi  State 
MS  39762. 

Morgan  WT  Godwin  W4WFL 
New  York  NY 


MICROWAVE  ASSOCIATES 

"GUNNPLEXER"  10  GHz 

AMATEUR  TRANSCEIVER 

FRONT  END 

Microwave  Associates  of 
Burlington,  Mass.,  has  introduced  a 
microwave  transceiver  "front  end/' 
designed  specifically  for  amateur  use. 
The  MA-87127  Gunnplexer  is  an 
electronically  tunable,  frequency 
modulated  oscillator  operating  in  the 
amateur  10.0  to  10,5  GHz  band  The 
oscillator  produces  about  20  mW  of 
microwave  energy  directly  from  a  10 
volt  supply.  A  Gunn  diode  is  used  in 
the  oscillator,  and  a  portion  of  the 
energy  is  used  to  provide  injection  for 
a  receiver  mixer  diode.  The  oscillator 
and  receiver  are  isolated  by  a"  special 
ferrite  circulator  The  oscillator  may 
be  frequency  modulated  by  applying 
voltage  to  a  varactor  diode  included 
with  the  rf  head.  The  Gunnplexer  has 
a  mechanical  tuning  range  of  about 
100  MHz,  and  may  be  electrically 
deviated  over  a  60  MHz  range. 

In  order  to  use  the  Gunnplexer  as  a 
communications  device,  the  user  must 
provide  an  if  receiver  and  modulating 
source.  The  if  range  is  customer 
selectable  at  time  of  purchase,  and  is 
typically  in  the  range  of  30-200  MHz. 
A  standard  broadcast  FM  receiver  may 
be  used  as  an  if  receiver  for  experi- 
mental applications.  Microwave 
Associates  claims  that  a 
communications  range  of  up  to  100 
miles  can  be  achieved  with  two 
Gunnplexers  under  optimum  con- 
ditions. A  narrow  (10  kHz)  if  is 
required     for     such     DX     communi- 
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cations. 

The  microwave  devices  are  not 
limited  to  communication  appli- 
cations, however.  A  Doppler  effect 
radar  transceiver  can  be  built  using  a 
single  Gunnplexer,  based  upon 
application  information  available  from 
the  manufacturer.  Options  for  the 
Gunnplexer  presently  consist  of  a  gain 
horn  antenna  that  bolts  to  the  rf  head. 

The  73  staff  has  recently  obtained 
two  Gunnplexers.  A  complete 
communication  system  is  being  de- 
veloped employing  a  phase  locked 
control  circuit.  Watch  73  for  complete 
details  as  the  system  is  refined.  Pre- 
liminary tests  indicate,  however,  that 
the  Gunnplexers  perform  as  adver- 
tised. These  devices  should  eventually 
interest  repeater  owners,  as  the 
potential  for  a  troublefree,  wireless 
link  is  definitely  attractive. 

The  following  are  available  from 
Microwave  Associates:  (vlA-87108— 
Gunn  Oscillator  and  Varactor,  SGO; 
MA -871  27— Complete  Transceiver, 
$85;  MA-87140-Complete  Trans- 
ceiver and  Antenna,  $108;  MA- 
87141— Two  Transceivers  and  An- 
tennas, SI 80.  Microwave  Associates, 
Inc.,  Burlington,  Massachusetts,  (61 7 j 
272-3000. 


THE  HEATHKIT  ET-3300 
LABORATORY  BREADBOARD 

Breadboarding  has  traditionally 
been  a  necessary,  but  often  tedious, 
part  of  amateur  and  professional  elec- 
tronic design.  Although  a  number  of 
methods  of  bread  boarding  exist,  none 
has  really  made  the  job  easier,  only 
different.  On  the  one  hand,  we  find 
projects  tacked  together  on  little 
pieces  of  perfboard  or  some  sort  of 
"universal  printed  circuit  stock."  On 
the  other  hand,  there  are  those  who 
prototype  their  projects  on  little 
pieces  of  phenolic  material  equipped 
with  any  of  several  types  of  horrid 
little  spring  clips. 

The  first  really  convenient  break- 
through in  breadboard ing  techniques 
came  a  few  years  ago  when  several 
companies  began  to  offer  terminal 
blocks  set  up  as  DIP-IC  sockets  with 
several  contacts  bonded  together  on 
0.1  inch  centers  required  for  IC 
mounting.  The  only  problem  with 
these  for  amateur  use  was  that  they 
are  expensive,  especially  when  pur- 
chased as  a  lab  breadboard  with  inter- 
nal power  supplies* 

I  recently  bought  and  assembled 
the  Heathkit  Model  ET-3300  labora- 
tory breadboard.  Total  assembly  time 
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was  a  little  under  four  hours,  and 
there  were  no  hitches  worthy  of  men- 
tion. 

The  ET-3300  has  four  solderless  IC 
breadboard  ing  sockets.  Each  socket 
has  48  rows  of  contact  pairs  on  0.1 
inch  centers,  and  will  hold  up  6  14-pin 
DIP  ICs  (24  total)*  There  are  also 
three  common  bus  sockets  that  each 
have  two  rows  of  common  terminals 
running  the  length  of  the  socket. 

To  me  the  biggest  attraction  was 
the  ET-3300's  built-in  power  supplies. 
In  the  past,  regular  bench  supplies 
were  used  and  that  meant  alligator 
clip  leads  or  solder-tacked  power  wires 
all  over  the  place.  Besides  being 
clumsy  and  just  plain  unsightly,  it  also 
produced  more  than  a  few  problems 
with  hum  pickup,  ground  loops 
(especially  troublesome  in  rf  or  those 
logic  circuits  operating  at  high  speed), 
and  layout.  These  problems  are  re- 
duced considerably  and,  in  many 
cases,  eliminated,  by  the  socket 
designs  and  interna]  power  supplies  of 
the  ET-3300. 

There  are  actually  three  ground- 
referenced  power  supplies  in  the 
Heath  breadboard.  One  is  suited  for 
TTL  and  other  digital  logic  elements 
because  it  will  provide  up  to  1.5 
Amperes  at  +5  V  dc.  I  personally  feel 
that  the  1.5  Ampere  figure  is  a  little 
high,  because  it  is  based  on  a  heat 
sinked  LM309  regulator,  normally 
rated  at  1 .0  Ampere.  Even  though  I 
have  drawn  1.2  Amperes  for  about 
two  hours,  the  device  survived  nicely. 
The  remaining  power  supplies  are  +12 
volt  and  -1  2  volt  at  100  mA,  and  they 
will  accommodate  operational  ampli- 
fiers, microprocessors,  and  certain 
linear  (non-op  amp)  ICs.  These  sup- 
plies are  regulated  to  within  ±2%  and 
the  specs  were  found  to  be  conser- 
vative on  the  model  I  tested.  I  noticed 
only  a  few  millivolts  difference  in  the 
12  volt  supplies  as  current  was  in- 
creased from  0  to  100  mA.  These 
supplies  are  also  current  limited  to 
prevent  damage  from  the  almost  cer- 
tain short  circuits  that  will  exist  in 
breadboarding. 

The  cabinet  design  is  easy  to  live 
with,  and  is  suited  to  long  bread* 
boarding  sessions  with  little  fatigue.  In 
other  brands  of  breadboard  (of  similar 
design)  I've  used,  the  panel  was  either 
sloped  too  high  or  too  low  for  com- 
fortable use  over  a  long  session.  The 
Heathkit  version  appears  to  have  been 
designed  by  an  engineer  who  has  done 
extensive  breadboard  work  using  some 
of  the  same  products  I  have  dealt 
with.  The  others  will  tire  out  your 
forearm  and  wrists  in  much  the  same 
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The  Heathkil  Laboratory  Breadboard. 


manner  as  an  inappropriate  or  pooriy 
designed  telegraph  key. 

Two  things  annoy  me  about  the 
ET-3300,  although  others  may  fee! 
that  they  are  too  minor  for  comment 
One  of  these  is  my  old  paranoia  over 
fuses  inside  the  case,  where  a  simple 
fuse  replacement  is  a  major  under- 
taking. The  other  is  that  those  four  IC 
sockets  are  not  assembled  at  the 
factory.  They  ship  the  empty  shells 
and  a  zillion  multi-pin  inserts.  I  spent 
the  better  part  of  a  half  hour  inserting 
those  tittle  metal  contacts  into  the 
shell.  My  personal  feeling  is  that  I 
would  prefer  to  pay  a  little  more  and 
have  that  chore  done  at  the  factory  by 
a  machine.  Of  course,  this  kit  only 
costs  $79.95  ($120  assembled),  so  I 
guess  it  isn't  too  bad. 

It  is  my  judgment,  based  on  several 
years  of  experience,  that  the  Heath  kit 
ET-3300  is  well  suited  to  industrial, 
commercial,  and  amateur  bread- 
boarding  requirements  for  both  IC 
and  discrete  designs.  It  will  cut  your 
breadboards g  time  considerably,  but 
in  my  view  that  is  only  the  icing  on 
the  cake.  Its  main  attraction  is  that  it 
facilitates  flexible  bread  boarding  pro- 
cedures by  allowing  you  to  make 
changes  rapidly  —  and  that  will  reduce 
not  only  breadboafding  time,  but  also 
the  anxiety  quotient.  Of  course,  its 
most  endearing  quality  is  that  it  gives 
these  advantages  while  forming  a 
closer  impedance  match  between  the 
world's  money  supply  and  my  bank 
account  I 

Joseph  J.  Carr  K41PV 
Arlington  VA 


ANALOG  COMPANDOR 

FOR  NOISE  REDUCTION  IN 

COMMUNICATIONS  AND  AUDIO 

EQUIPMENT  NOW  AVAILABLE 

FROM  SIGNETICS 

A  dual-gain  control  circuit  which 
Incorporates  a  complete  compressor 
and  expander  into  one  linear  IC  is 
now  available  from  Signetics, 

Designated  the  ME  570/571  Corn 
pan  dor  ( co  m  p  r  esso  r/expa  n  d  or )  r  the 
analog  device  is  designed  for  applica- 
tions in  consumer  communications 
equipment,  including  telephone  sub- 
scriber or  trunk  carrier  systems  and 
hi-fi  audio  equipment 

In  such  applications,  the  compan- 
dor can  be  utilized  as  a  means  of 
reducing  noise,  as  weil  as  interference 
from  other  communications  equip- 
ment, according  to  Neal  Williams, 
Marketing  Manager,  Consumer  Pro- 
ducts, for  Signet icsr  Analog  Division. 

Either  channel  of  the  duaUgain 
circuit  can  be  used  as  a  dynamic  range 
compressor  or  expand  Of*  Each  chan- 
nel has  a  full  wave  rectifier  to  detect 
the  average  value  of  a  signal;  a 
linearized,  temperature-compensated 
variable  gain  cell;  an  operational 
amplifier;  and  a  bias  system. 

The  arrangements  of  these  blocks  in 
the  NE570/571  result  in  a  circuit 
which  can  perform  well  with  few 
external  components  and  yet  can  be 
adapted  to  many  diverse  applications, 
according  to  Williams. 

The  new  units  are  ideally  suited  for 
application  as  a  telephone  trunk  or 
telephone  subscriber  N2  compandor 
which   is   fully   compatible   with   the 


Bell  System's  low  level  tracking  curve; 
as  a  high  level  fast  attack  llmiter 
making  possible  small  signal  gain  re- 
duction by  factor  of  10;  as  highly 
flexible  basic  expanders  or  basic 
compressors,  in  which  the  size  of 
Input  and  output  signals  are  adjust- 
able; and  as  a  "noise  gate"  which  will 
mute  the  output  when  the  input  signal 
drops  below  -60  dBm. 

The  NE570/571  compandors  are 
also  useful  for  applications  in  similar 
dynamic  noise  reduction  systems,  in 
voltage  controlled  amplifiers,  and  in 
dynamic  filters. 

The  compandor  features  a  THD 
trim  terminal  in  the  circuit,  which 
provides   a    means   for   trimming   out 

offset  voltages  and  thus  trimming  the 
distortion  they  produce. 

Other  features  include  operation 
down  to  a  6  V  dc  supply  voltage 
(maximum  rating  is  1S  V  dc}r  a 
dynamic  range  of  greater  than  1 1 0  dB, 
maximum  power  dissipation  of  400 
mW,  and  sn  operating  temperature 
range  of  4Cf  to  +70  C.  Signeticsf  81  J 
East  Arques  Avenue,  Sunnyvale  CA 
94086. 

JANEL  LABORATORIES 

MODEL  01 -A 
PRECISION  CRYSTAL 
OSCILLATOR 

Jan  el  Laboratories  has  announced  a 
new  crystal  oscillator  capable  of  out- 
standing frequency  stability.  This  new 
oscillator,  Model  01  -A,  is  ideal  for 
counters,  synthesizers,  and  communi 
cations  systems,  where  it  is  possible  to 
achieve  about  a  10  times  improvement 
in  temperature  stability  over  common- 
ly used  TCXOs.  The  oscillator  Is  avail- 
able as  a  standard  item  for  10  and  4 
MHz(  and  is  therefore  readily  adapt- 
able to  most  counters  and  other 
equipment.  Adapter  boards  are  avail- 
able for  lower  frequencies  such  as  1 
MHz  or  100  kHz, 

The  01 -A  oscillator  features  a 
proportional  crystal  oven  that  holds 
the  crystal  frequency  within  2  Hz  at 
10  MHz,  over  an  outside  temperature 
range  of  -25  to  +50aC,  The  rf  output 
is  TTL  compatible,  and  only  a  single 
12  volt  power  source  is  required. 
Self-contained  voltage  regulation  pro- 
vides immunity  from  changes  in  the 
supply  voltage.  The  oscillator  is  much 
smaller  than  the  usual  oven  oscillators 
-  only  1-7/8  x  1-5/16  x  3/4  inches. 
Solder  pins  are  provided  for  PC  board 


mounting,  or  the  unit  can  be  mounted 
to  a  chassis. 

A  typical  amateur  application 
would  be  for  use  as  a  time  base  for  a 
frequency  counter.  When  measuring 
the  frequency  of  a  two  meter  trans- 
mitter, a  temperature  stability  of 
about  30  Hz  would  be  achieved.  This 
compares  with  a  stability  of  300  to 
700  Hz  for  most  TXCO-type  oscil- 
lators and  750  Hz  to  3  kHz  for 
uncompensated,  high  accuracy  oscil- 
lators, Jane!  Laboratories,  33 1 2  S.E. 
Van  But  en  Blvd.,  Corvalfis  OR  97330. 

NEW  SEMICONDUCTOR 
REFERENCE  HANDBOOK 
Just  Issued  by  Radio  Shack,  the 
nationwide  electronics  store  chain,  is  a 
book  every  electronics  experimenter 
or  hobbyist  will  want.  It's  their  new 
Archer  Semiconductor  Re  ference 
Handbook. 

A  cross-reference  listing  is  included 
in  the  handbook  for  replacement  of 
transistors,  diodes,  and  other  inter- 
changeable devices.  The  total  number 
of  cross-referenced  devices  exceeds 
36,000.  These  cross-reference/ 
replacement  listings  dr^  computer- 
selected  and  based  on  careful  analysis 
of  the  important  parameters  of  the 
listed  devices, 

The  Handbook  is  a  compilation  of 
data  on  Radio  Shack's  line  of  Archer 
brand  semiconductors,  According  to 
Radio    Shack,    every    Archer    device 

covered  in  this  handbook  is  guaran- 
teed prime  —  not  "fallouts'"  or 
"seconds"  —  all  are  top  quality,  with 
known  JEDEC,  El  A,  or  manufac- 
turer's numbers. 

The  handbook  also  has  sections  on 
the  care  and  handling  of  transistors, 
soldering  precautions,  case  styles  and 
dimensions,  and  how  to  test  trans^ 
istors,  as  well  as  a  glossary  of  words, 
symbols,  and  abbreviations. 

The  Archer  Semiconductor  Refer* 
ence  Handbook  is  available  exclusively 
from  Radio  Shack  stores  and  dealers. 
The  128  page  handbook  is  priced  at 
$1.95,  Radio  Shack,  a  division  of 
Tandy  Corporation,  Fort  Worth  TX 
76W7. 

PORTABLE  DIGITAL 

MULTIMETER  FEATURES 

200  HOURS  OPERATION 

Data  Tech  announces  a  new  low 
cost  3Y*  digit  digital  multimeter,  with 

Continued  on  page  40 
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The  second  IC  from  the  right  is  the  Sigmtics  NE 570/57  h  which  includes  a 
complete  compressor  and  expandor  in  one  chip.  The  rest  of  the  fCs  $re  also 
Sigtretics  products. 


The  Janei  Laboratories  precision  crystal  oscillator. 
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Q&A 


This   column    will    be    a   monthly 
feature  of  73  Magazine.   It  is  hoped 
that  it  will  be  of  assistance  to  begin 
iters  and  old-timers  alike.  We  only  ask 
that  your  questions  be  kept  as  general 


as  possible.  We  will  try  to  answer  all 
queries  received.  Please  mail  your 
questions  to  Technical  Editor,  73 
Magazine,  Peterborough  WH  03458, 


Output 


CI  Using  one  tube,  how  about  a 
diagram  for  a  squelch  circuit? 

A*  See  the  figure.  The  only  tube  used 
in  this  circuit  is  a  &EA$t  ft  must, 
however,  be  used  with  a  set  having 


avc.  As  shown  in  the  diagram,  this 
squelch  is  inserted  between  the  second 
detector  and  the  af  volume  control 
For  proper  actionf  be  sure  there  is 
good  filtered  dc.  Use  1  W  resistors 
throughout 


OUTPUT 


Q.  Not  using  any  crystals,  and  prefer 
ably  a  solid  state  device,  recommend  a 
100  kHz  sine  wave  oscillator  which 
has  a  fair  amount  of  stability, 

A.  This  is  a  tunnel  diode  sine  wave 
oscillator  (see  the  figure}  using  a  GB 


ZJ69  TD.  When  compared  to  a  crystal 
oscillator,  frequency  was  found  to  be 
stable  as  long  as  there  were  no  drastic 
temperature  changes.  The  sine  wave 
output  was  nearly  perfect.  For  long- 
term  accuracy  and  stability,  a  crystal 
oscillator  is  recommended. 
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0,  Is  there  a  way  of  designing  an  af 
oscillator  so  that  it  has  an  BOO  Hz 
output? 

A.  Refer  to  the  figure.  The  following 


transistors  may  be  used  in  this  oscil- 
lator; HEP254,  Q.C.2,  SK-3004, 
AT30H.  To  increase  the  frequency, 
decrease  the  value  of  the  capacitors  in 
the  ladder  network. 


o-ioo 


NT 


question 


Q.  Is  there  a  circuit  for  a  simple  VR 

tube  checker? 

A,    The  circuit   in    the   figure   works 

weft  The  variac  voltage  is  varied  up. 


When  the  VR  tube  fires,  read  the 
milliammeter  and  voltmeter.  Good 
tubes  will  fire  at  their  rated  voltage 
and  current. 


FIRST  i-F 

STAGE 


Q.  Is  it  possible  to  connect  a  scope  to 
a  receiver  to  see  what  incoming  signals 
look  like? 
A.    After   installation    of   the   signal 


takeoff  and  detector  network  (see  the 
figure),  the  i-f  stage  may  have  to  be 
realigned  a  bit. 
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Q_  Can  a  Q- multiplier  be  added  to  a 
receiver  which  uses  an  i-f  of  1650 
kHz? 

A  Use  the  circuit  shown.  Mount  the 
parts  in  a  minibox  for  good  shielding. 


Any  voltage  from  75  to  200  V  will 
work  tine.  Although  a  6C4  is  used  in 
the  circuit,  a  nuvistor  such  as  the 
6CW4  also  cart  be  used.  After  in- 
stalling, check  the  i-f  alignment  of  the 
receiver. 


Q.  Is  there  an  easy  way  to  check  the 
power  output  of  a  simple  SSB  exciter? 
A.  Yes  —  Connect  the  rf  output  of  the 
SSB  exciter  to  a  dummy  load  (match- 
ing the  output  impedance).  Across  the 
load  connect  a  vacuum  tube  volt- 
meter. Apply  tone  modulation  to  the 
exciter.  Use  the  formula  B2/R  ■  P. 
Your  answer  will  be  average  power,  if 
you  use  an  rms<aiibrated  VTVM, 
Make  sure  the  VTVM  is  suitable  for  rf 
measurements. 

CL  If,  in  nulling  the  carrier  of  an  SSB 
transmitter,  difficulty  is  experienced, 
what  steps  shou  Id  be  taken? 
A.  Disassemble  the  carrier  nutt* 
trimmer  capacitor  and  clean  it  with 
chforaphene*  Remember,  the  carrier 
null  should  beset  after  the  transmitter 
has  thoroughly  warmed  up.  For  full 
carrier  suppression,  wait  at  least  20 
minutes. 


CL  Is  it  worthwhile  to  add  a  pot  for 
vertical  gain  control  to  a  scope  with  a 
step  attenuator? 

A.  The  circuit  used  for  step  attenua- 
tion is  very  effective  and  has  a  very 
wide  range.  Little  will  be  gained  by 
adding  a  pot  Furthermore,  the  verti- 
cal Input  fs  frequency  compensated, 
The  high  input  impedance  of  a  good 
scope  will  be  affected  if  a  pot  is 
added, 

CL  Any  idea  as  to  what  a  sputtering 
noise  within  a  small  transmitter  — 
when  modulated  —  could  be  caused 
by? 

A.  With  the  room  Darkened,  check  for 
rf  arcing  in  the  final  rf  amplifier.  Also 
look  lor  arcing  in  the  8 -pi us  circuit 
due  to  close  connections  (sometimes 
due  to  vibration  during  transporta- 
tion}. Check  for  possible  corrosion  of 
various  parts  which  could  cause 
arcing. 
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Special  Report 


by  Stan  Miastkaw*ki  WA1UMV 


REPEATER  DEREGULATION  - 
THE  BOMBSHELL  DROPS 

It  appears  that  the  face  and  sub- 
stance of  amateur  radio  as  we  know  it 
mav  be  changing  drastically  in  the 
near  future.  The  key  word  \%  deregula- 
tion, a  word  that  conjures  up  a  wide 
variety  of  opinions.  Is  it  good?  Is  it 
bad?  Will  it  further  amateur  radio? 
Will  it  destroy  it? 

The  process  of  deregulation  has 
already  started.  It  has  come  in  small, 
bite -si  zed  chunks.  Novice  class  privi- 
leges were  granted  to  Technicians,  and 
instant  upgrade  has  become  a  reality, 
as  have  code  comprehension  exams 
and  the  elimination  of  license  fees. 
FCC  field  offices  report  that  the 
number  of  new  hams  is  climbing  at  an 
accelerating  rate,  portending  great 
changes  for  our  hobby. 

Deregulation  has  come  to  the  ama- 
teur community  mainly  because  of 
one  thing  ♦  ♦ .  Citizens  Band.  The 
explosive  growth  of  CB  has  created  a 
migraine  headache  for  the  licensing, 
enforcement,  and  rulemaking  depart- 
ments of  the  FCC.  Their  limited 
budget  and  limited  staff  means  that 
the  most  effort  must  be  focused  in  the 
area    of    most    concern.    That    has 


become  CB, 

Amateurs  can  be  justly  proud  of 
their  record  of  self-enforcement.  The 
FCC  realizes  that  we  have  so  far 
managed  to  mold  ourselves  into  a 
service  that  can  be  left  atone,  for  the 
most  part.  But  can  it  last?  With  the 
increased  numbers  come  increased 
problems-  Repeater  wars,  malicious 
interference,  bad  language,  and  even 
violence  have  been  cropping  up  lately- 
Where  it  will  lead  remains  to  be  seen. 

Deregulation  can  be  a  double-edged 
sword,  tike  the  elementary  school 
class  that  ts  forced  to  stay  after  school 
because  of  one  person's  misbehavior, 
amateurs  must  suffer  and  pay  (literal- 
ly) for  the  misbehavers  on  CB.  Witness 
the  two  notices  of  proposed  rule- 
making before  the  FCC  at  the 
moment  The  sale  of  linear  amplifiers 
would  be  banned  in  the  24-35  MHz 
band  under  one.  Under  the  other, 
type  acceptance  of  all  amateur  equip- 
ment would  be  required.  Although  the 
linear  amplifier  ban  can  be  lived  with 
since  licensed  amateurs  would  still  be 
allowed  to  home  brew  them,  the  type 
acceptance  proposal  hurts  ...  right  in 
the  wallet.  It's  estimated  that  the 
price  of  an  average  transceiver  would 
rise  between   SI 50- $300.    It  may  be 


THE  CALIFORNIA  SITUATION  -  AN  EXAMPLE 

The  following  is  a  letter  from  a  Southern  California  repeater  owner  to  a 
person  who  is  alleged  to  have  caused  interference. 

Dear  Mr.  : 

I  have  called  your  home  on  three  occasions  and  spoken  to  you  twice 
land  your  wife  once)  concerning  the  activity.  The  only  result  I  have 
gotten  so  far  is  an  immense  telephone  bill,  Thus  this  letter.  Since  you 
came  close  to  promising  moderation  last  time  we  talked  and  the  next  day 
started  transmitting  a  tone  every  time  your  telephone  isn't  off  the  hook  In 
an  apparent  attempt  to  "'clear  the  channel/'  and  generally  threaten  people 
with  violence  and  mayhem  on  the  air  (which  is  what  I  was  asking  you  not 
to  do),  1  can't  wait  to  see  what  you  come  up  with  next, 

I  will  certainly  admit  that  there  are  people  in  the  Valley  who  are  trying 
to  jam  you  off  the  air  -  included  in  that  group  is  at  least  one  guy  who  is  a 
bootlegger  and  a  guy  who  routinely  stomps  on  established  conversations 
through  his  own,  as  welt  as  others'  repeaters,  and  a  guy  who  claims  146S4 
as  his  exclusive  channel.  They  are  unreasonable,  irrational  imbeciles. 
Unfortunately,  so  are  you.  If  anything  can  be  proven  by  seeing  who  can 
jam  whom  off  the  air,  it  will  pmbabty  be  eventually  settled  by  the  FCC, 
the  cops,  or  whoever  can  hire  the  biggest,  meanest  hit-men. 

As  a  minimum,  I  insist  that  you  not  use  your  repeater  to  jam  simplex 
conversations.  If  it  is  in  fact  true  that  your  users  cannot  hear  existing 
simplex  conversations,  installation  of  a  lockout  receiver  and/or  reducing 
transmit  power  or  antenna  height  will  be  required.  Jamming  conversations 
Is  definitely  illegal,  and  if  you  don't  know  that  it's  taking  place,  you  are 
not  properly  functioning  as  a  control  operator. 

Since  your  end  of  this  conflict  is  a  dub,  whose  members  pay  money  to 
use  the  repeater,  it  is  in  their  best  interest  to  take  solution -oriented  (as 
opposed  to  gum-beating}  action.  Being  a  club,  it  should  be  easy  to  take 
this  up  with  the  membership  at  a  meeting  or  through  your  newsletter.  It  is 
somewhat  harder  to  stop  jammers  in  three  counties,  but  if  an  honest 
attempt  is  made  on  your  pan  to  end  this  funny  business,  1  and  a  number 
of  other  individuals  will  help  you  find  and  take  legal  action  against  the 
jammers  —  which  you  are  apparently  unwilling  or  unable  to  do, 

I  am  not  threatening  to  invoke  the  FCC  I  doubt  they  will  do  anything 
—  they  seldom  do,  and  I  hope  this  can  be  solved  without  them,  anyway. 
However,  I  am  sending  copies  of  this  letter  to  several  amateur  radio 
magazines  and  the  SCR  A,  in  hopes  that  peer  pressure  will  cause 
moderation  on  both  sides,  or  that  at  least  people  laughing  at  you  will  slow 
you  down,  I  regret  that  any  of  this  is  necessary. 


that  amateur  radio  will  become  a  rich 
man's  hobby,  like  flying,  horse  racing, 
and  yachting. 

Despite  the  regression  of  type 
acceptance,  deregulation  is  still  the 
word  within  the  FCC.  The  biggest 
bombshell  is  Docket  21033  ...re- 
peater deregulation.  In  brief,  it  would 
completely  eliminate  the  present 
repeater  licensing  system  and  allow 
any  licensed  amateur  to  set  up  his 
own  repeater  on  any  amateur  band, 

The  second  bombshell  is  Docket 
20777,  which  would  change  the  emis 
sion-type  limitations  within  a  band  to 
bandwidth  limitations.  This  docket 
contains  the  seeds  of  both  increased 
regulation  and  deregulation. 

These  notices  of  proposed  rule- 
making are  two  of  the  most  important 
dockets  ever  out  of  the  FCC  that 
concern  the  amateur  community. 
What  does  the  average  amateur  think 
of  them?  Is  he  even  aware  of  them? 
73  has  made  an  effort  to  find  out 
Hundreds  of  questionnaires  were 
recently  mailed  to  a  cross-section  of 
amateurs  throughout  the  country-  The 
poll  included  everyone  from  new 
Novices  to  old-timers,  from  profes- 
sional radio  engineers  to  clerks,  The 
common  denominator  is  the  amateur 
license  and  the  love  of  the  hobby,  The 
questionnaire  polled  amateurs  on 
repeater  deregulation,  bandwidth 
proposals,  and  general  operating 
habits. 

This  month,  73  concentrates  on 
repeaters  —  both  the  current  situation 
and  where  it  is  going.  The  results  of 
the  survey  are  contained  elsewhere  in 
this  report.  What  seems  clear  is  that 
there  are  as  many  different  opinions 
as  there  ana  amateurs.  Many  hams  who 
responded  to  our  questionnaire  took 
the  time  to  remark  at  length  about  the 
state  of  things  as  they  now  stand, 
There  seems  to  be  a  feeling  running 
through  the  ranks  that  something  has 
to  be  done  to  keep  our  hobby  from 
being  swallowed  by  the  combined 
forces  of  unplanned  deregulation  and 
CB  pressure, 

COORDINATION: 

IS  IT  WORKING? 

Despite  an  overwhelming  response 
that  frequency  coordination  is  work- 
ing, respondents  to  the  73  survey 
indicated  that  they  believe  that  a 
national  system  of  frequency  coor* 
di  nation  is  needed.  What  is  the  state 
of  frequency  coordination?  The  latest 
issue  of  the  73  Repeater  Atlas  shows 
nearly  3000  repeaters  in  operation 
throughout  the  country.  According  to 
our  files,  some  of  the  more  popular 
frequencies  contain  the  following 
number  of  repeaters: 

146.64-    91 

146.67-    75 

146.70-    72 

146.73-    78 

146.76-164 

146.79-    78 

140,82  -  123 

146,85-    90 

146.88-149 

146J1-    72 

146.94-229 

146.97-    73 
With   numbers   like   those  on   one 
frequency,    problems   are    bound    to 


crop  up  —  and  have*  See  recent  73 
"Briefe"  for  a  running  account  of  the 
Ohio  RTTY  war  over  the  use  of 
146,70.  On  the  west  coast,  it  appears 
that  behavior  on  many  repeaters  has 
regressed  to  the  kindergarten  feveL 


IS  CALIFORNIA  THE 
SHAPE  OF  THINGS  TO  COME? 
James  Rieger  WA6EZL  tells 73 that, 
'The  problem  here  is  that  ham  oper- 
ators are  at  war  with  one  another. 
Neither  will  vacate  a  channel  which 
neither  can  use  because  of  jamming, 
because  they  would  then  be  the 
loser."  Additionally,  the  jamming 
signals,  the  threats,  the  playback  of 
party  tapes,  and  other  pranks  cover 
substantial  areas  of  Southern  Califor- 
nia. The  channels  are  rendered  useless 
to  operators. 

"My  hope  is  that  peer  pressure  and 
publicity  wilt  cause  both  sides  to  take 
a  more  adult  attitude  toward  the 
problem,  ft  apparently  will  not  solve 
itseli  It's  been  going  on  for  months 
and  is  increasing  in  nastiness.  As  an 
amateur  operator,  I  am  embarrassed 
and  disturbed  by  these  activities. H>  For 
an  example  of  the  California  problem, 
see  the  letter  elsewhere  in  this  report 
What  is  to  be  done?  Whether  re- 
peater deregulation  is  approved  or 
not*  it  appears  that  some  type  of 
national  coordination  system,  or  at 
least  some  sort  of  interaction  of 
coordination  activity,  will  have  to  be 
instituted,  As  part  of  the  73  poll,  we 
asked  frequency  coordinators  what 
criteria  they  use  for  geographical 
separation.  Here  are  some  of  the 
answers; 

"Strictly  non-interference.  The  older 
machine  has  priority/' 
"HAAT.    ERP,    terrain,    anticipated 
area  of  coverage/' 
"75  miles/' 

"Try  to  minimize  overlap." 
"  100  miles," 
"Common  sense." 

Those  are  lust  a  few  of  the  re- 
sponses that  we  received.  It  becomes 
obvious  that  there  is  little  consensus. 
In  1975,  the  ARRL  proposed  a  sys 
tem  of  national  frequency  coordina- 
tion which  never  got  off  the  ground, 
due  primarily  to  the  opposition  of 
many  of  the  large  repeater  coordina- 
tion groups.  The  proposal  would  have 
used  ARRL- designated  area  frequency 
coordinators,  who  would  have  had 
power  to  enforce  coordination  in 
conjunction  with  the  FCC  One  of  the 
plan's  requirements  was  that  the 
coordinator  be  an  ARRL  member. 

Whatever  the  pros  and  cons  of 
national  frequency  coordination, 
amateurs  must  remember  one  thing: 
The  FCC  wants  no  part  of  it.  The  key 
word  in  Washington,  especially  with 
the  new  administration,  is  deregula- 
tion. The  time,  personnel  and  paper- 
work involved  is  something  the  FCC 
wants  no  part  of. 


THE  73  SURVEY 

73    sent    out    nearly    300    ques- 
tionnaires,   of   which   236    were   re- 
turned filled  out.  The  breakdown  of 
license  classes  is  as  follows: 
32  Novice 
34  Technician 
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THEAflRLBANDPLAN 

Repeater  Channels  Direct 

Channels 
INPUT  OUTPUT 


146,01 

146.61 

14640 

146.04 

146.64 

146.43 

146.07 

1 46,67 

146,46 

146.10 

146.70 

146,49 

146  J  3 

146.73 

146.62 

146,16 

146.76 

146.55 

146,19 

146.79 

146.5S 

146.22 

146.82 

147,42 

146.25 

146.85 

1 47.45 

146,28 

14688 

147.48 

146.31 

146,91 

147.51 

146.34 

146.94 

147.54 

146.37 

146.97 

147.57 

146,40 

147.00 

147.60 

14643 

147.03 

147.63 

146.46 

147.06 

147.66 

147.60 

147.00 

147.63 

147.03 

147.66 

147.06 

147.69 

147.09 

147.72 

147,12 

147,75 

147.15 

147.78 

147.18 

147.81 

147,21 

147.84 

147.24 

147.87 

147.27 

147.90 

147,30 

147.93 

147.33 

147,96 

147,36 

147.99 

147.39 

97  General 

51  Advanced 

22  Extra 

According  to  the  survey,  amateur 

radio  operators  spend  an  average  of 


8-1 0  hours  a  week  on  the  air.  Most 
also  subscribe  to  two  or  more  amateur 
radio  magazines. 

What  do  amateurs  think  of  the 
FCC's  repeater  deregulation  proposal 
Here  are  the  results  from  the  73  poll. 

1.  In  general,  do  you  agree  with  this 
proposal? 

Yes  38% 

No  61% 

No  opinion  1% 

2.  Do  you  feel  that  the  existing  li 
censing  system  for  repeaters  is  work- 
ing well? 

Yes  72% 

No  22% 

No  opinion  6% 

3.  Should  the  existing  repeater  licens- 
ing system  be  eliminated? 

Yes  18% 

No  77% 

No  opinion  5% 

4.  Should  any  licensed  amateur  be 
allowed  to  set  up  a  repeater  without 
the  need  for  a  special  license? 

Yes  24% 

No  74% 

No  opinion  2% 

5.  Should  repeater  operation  be  al- 
lowed in  all  amateur  bands? 

Yes  19% 

No  74% 

No  opinion  7% 

6.  Should  cross  band  operation  be 
allowed? 

Yes  77% 

No  22% 

No  opinion  1% 

7*  Should    repeater    logging    require 

ments  be  eased? 

Yes  77% 

No  20% 

No  opinion  3% 


8.  Should  repeaters  be  monitored  at 
all  times  by  control  operators? 

Yes  34% 

No  62% 

No  opinion  4% 

9.  Should  remote  bases  be  allowed  to 
operate  on  simplex  frequencies? 

Yes  70% 

No  18% 

No  opinion  2% 

10.  is  frequency  coordination  work 
ing  in  your  area? 

Yes  80% 

No  1% 

Don't  know  19% 

11.  Is  frequency  coordination  work- 
ing on  a  nationwide  basis? 

Yes  30% 

No  1% 

Don't  know  69% 

12.  Is   a   nationwide  system    of    fre- 
quency coordination  needed? 

Yes  69% 

No  23% 

No  opinion  8% 

13.  If  so,  who  should  administer  the 
system? 

FCC  9% 

ARRL18% 

National  System  of 

Frequency  Coordinators  41  % 

No  opinion  33% 

14.  Should  nationwide  frequencies  be 
set  aside  for  RTTY  and  simplex? 

Yes  72% 

No  20% 

No  opinion  8% 


THE  PROPOSAL 

(Excerpts  from  Docket  21033, 

Released  January  6,  1977) 

"Petitioners  request  explicit  recog- 
nition   of    so -called    'remotely    con- 
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COWFUTtHS    m 


trolled  base  stations/  They  state  that 
considerable  confusion  exists  concern- 
ing the  definition  and  operation  of 
remotely -controlled  base  stations,  and 
that  there  is  a  need  for  specific  rules 
to  regulate  the  operation  of  such 
stations.  Petitioners  have  proposed 
specific  rules  which,  if  adopted,  would 
both  add  to  the  rules  several  provi 
sions  concerning  remotely-controlled 

base  stations  and  substantially  re* ax 
the  requirements  for  the  operation  of 
such  stations. 

''The  petitioner  seeks  simplification 
of  the  Amateur  Radio  Service  logging 
requirements,  particularly  the  rules 
requiring  the  notation  of  all  third 
party  traffic  sent  and  received,  the 
retention  of  station  logs  for  one  year, 
and  the  recording  of  transmissions 
from  'open  access'  automatical  I  y  -con- 
trol led  repeater  stations.  The  peti- 
tioner states  that  much  of  the  logging 
required  by  the  Rules  is  of  little 
benefit  to  either  Amateur  operators  or 
the  Commission  and  requests  that 
logging   requirements   be   relaxed   ac- 


A  FEW  THOUGHTS  FROM  W2NSD  ON  THE  REPEATER  SITUATION 


What  About  Creeps? 

Since  the  FCC  does  not  give  psychological  tests  when  they  give  ham 
exams,  we  have  our  fair  share  of  nerds  -  and  some  manage  to  get  set  up 
for  two  meters,  more's  the  pity- 

A  little  kerchunking  of  repeaters  now  and  then  is  not  a  capital  offense, 
but  some  characters  carry  this  to  a  fault.  This  isn't  as  serious  as  the 
frustrated  ham  who  gets  mad  at  a  repeater  group  who  decides  to  get  even 
via  the  garbage  mouth  route,  We  are  all  used  to  hearing  only  the  cleanest 
of  language  on  our  repeaters,  so  when  one  of  these  guys  starts  with  the 
dirty  words,  many  of  us  are  liable  to  overreact. 

If  you  stop  and  think  about  it  for  a  bit,  you'll  realize  that,  though  the 
stuff  may  be  objectionable,  it  really  isn't  going  to  hurt  anyone.  So  don't 
make  a  great  big  deal  out  of  it.  You  do  want  to  do  what  you  can  to  get  rid 
of  the  idiot,  and  getting  angry  is  your  worst  response  *  * .  that's  what 
delights  him.  He'll  win  a  lot  more  attention  that  way. 

Your  best  bet  is  to  shut  up  and  get  busy  with  a  direction  finder  on  the 
Input  frequency  (not  the  output  —  everyone  knows  where  the  repeater  tsj. 
With  a  friend  or  two,  you  should  be  able  to  find  the  chap  rather  quickly. 
Then  there  is  the  question  of  how  to  get  him  to  stop.  If  a  phone  call  or  a 
personal  visit  doesn't  do  the  trick,  you  might  think  in  terms  of  a  personal 
visit  by  the  entire  club.  A  mob  of  fifty  or  so  hams  driving  up  and 
knocking  on  his  door  may  get  his  attention. 

Kerchunkers  are  harder  to  find.  Their  transmissions  are  usually  a  bit 
short  for  direction  finding.  There  have  been  some  successes  with  the  use 
of  a  triggered  scope,  If  you  can  get  the  chap  on  the  input  frequency  and 
then  measure  the  detay  through  the  repeater,  you  can  get  a  rough  estimate 
of  how  far  he  »s  from  the  repeater.  Another  good  trick  is  to  use  a  fast 
triggered  scope  to  see  the  leading  edge  of  the  k  ere  hunker's  signal.  Oddly 
enough,  every  transceiver  has  a  slightly  different  rise,  and  you  can 
compare  the  kerc hunker's  pattern  with  those  of  other  users  tater  in  the 
day.  It  is  very  unlikely  that  the  kerc  hunker  will  never  use  the  repeater 
normally.  Eventually  you'll  spot  him. 

Open  Repeaters,  Closed  Repeaters 

As  a  traveler,  you  may  run  into  the  same  thing  I  do.  I  get  around  a  lot 


to  ham  fasts,  to  see  advertisers,  etc,  It  Is  most  discouraging  to  call  in  on  the 
local  repeater  when  you  get  to  town  and  get  no  answer.  I  like  to  say  hello, 
maybe  find  out  a  good  place  to  eat,  or  a  recommended  place  to  stay.  I 
announce  myself  on  the  repeater  and  hope  for  an  answer.  Nothing.  I  try 
again  ,  ♦  .  "This  is  W2NSD  portable  8  standing  by;  anyone  around  to  say 
hello?"  Nothing, 

Okay,  perhaps  there  is  no  one  listening  right  now  —  that  can  happen. 

But  then  about  20  seconds  later  on  comes  W8- calling  WA8 — —  and 

standing  by  for  him.  WAS comes  back  and  they  talk,  It  takes  a  very 

short  time  to  get  the  message  .  .  ■  visitors  unwelcome. 

Other  repeaters  will  put  out  the  red  carpet  for  you  and  make  you 
happv  vou  are  a  ham. 

While  I  think  we  all  appreciate  that  repeaters  are  not  inexpensive  to  set 
up  and  maintain,  on  the  other  hand  there  is  a  nonprofit  clause  in  the 
amateur  regulations  {no  pecuniary  interest)  which  must  be  kept  in  mind. 
Is  it  really  legal  for  a  repeater  to  use  our  non-com  me  rical  frequencies  and 
force  people  to  pay  for  the  use  of  a  specific  frequency?  t  suspect  not 

It  would  be  a  bit  more  expensive  for  closed  repeaters  to  be  set  up  on 
commercial  channels,  but  it  might  be  more  honest.  In  the  early  days  of 
repeaters,  when  there  were  far  more  channels  available  than  were  needed, 
perhaps  we  could  afford  the  luxury  of  a  small  group  settling  down  on  a 
repeater  pair  and  staking  their  claim  ,  .  .  all  others  keep  off.  Today,  when 
new  repeater  groups  are  unable  to  find  a  single  available  pair  for  a  new 
repeater,  I  wonder  if  we  can  still  afford  the  luxury  of  private  channels. 

If  it  were  brought  to  the  attention  of  the  FCC  in  any  formal  way,  I'm 
sure  that  closed  repeaters  would  be  outlawed.  Our  rules  are  very  specific 
about  all  of  our  frequencies  being  open  to  all.  Not  even  long-time  nets 
have  any  '"right"  to  a  fre^rSpncy .  A  repeater  does  not  have  a  "right"  to  a 
channel.  The  FCC  felt  ffioWy  enough  about  this  to  spell  it  out  ...  if 
there  is  a  station  using  th^£repeater  output  channel,  the  repeater  control 
operator  is  not  supposed  to  permit  the  repeater  to  be  turned  on  and 
interfere  with  the  chap  on  channel.  Control  operators  do  not  observe  this 
rule,  but  it  is  still  the  way  things  are  as  far  as  the  FCC  is  concerned.  Think 
about  it. 
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LOOKING  AHEAD 
With  the  two  meter  band 
almost  filled  to  capacity  and 
higher  frequencies  becoming 
increasingly  crowded,  the  South- 
em  California  Repeater  and 
Remote  Base  Association  has 
planned  ahead  a  bit.  Here's  a 
bandplan  for  23002450  MHz. 
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cordingly, 

"We  believe  some  of  the  proposals 
in  the  petitions  we  have  received  merit 
serious  discussion,  and  we  are  herein 
proposing  revision  of  Part  97  of  the 
Rules  which,  if  adopted,  would  result 
in  a  substantial  simplification  of  the 
licensing  and  operation  of  stations  in 
the  Amateur  Radio  Service  presently 
licensed  as  repeater  stations,  control 
stations,  auxiliary  link  stations,  and  all 
other  remotely-controlled  stations, 
such  as  remotely-controlled  base  sta- 
tions, The  revisions  we  are  considering 
would  both  accommodate  many  of 
the  petit  loners'  wishes  and  be  a  signifi- 
cant step  in  the  Commission's  pro- 
gram of  deregulation  of  the  Amateur 
Radio  Service. 

"Since  adopting  rules  governing  the 
operation  and  licensing  of  associated 
stations  in  1972,  the  Commission  has 
steadily  reduced  the  burden  placed  on 
applicants  for  and  licensees  of  com- 
plex systems  of  amateur  radio  stations 
and  has  afforded  such  licensees  in- 
creasingly greater  flexibility  in  the 
operation  of  such  stations. 

"Our  experience  since  adopting  the 
rules  regulating  the  licensing  and 
operation  of  repeater  and  associated 
stations  has  demonstrated  that  ama- 
teur radio  operators  are  fully  capable 


of  developing  and  operating  complex 
systems  of  stations  with  a  minimum 
of  regulation  by  the  Commission.  We 
are  aware  of  no  compelling  reason 
why  amateurs  wishing  to  operate 
repeater,  auxiliary,  control,  or  re- 
motely-controlled stations  should 
continue  to  be  required  to  obtain 
Commission  permission  before 
beginning  such  operation,  as  they  have 
in  the  past,  For  this  reason,  we  pro- 
pose to  delete  those  provisions  requir- 
ing that  licensees  obtain  prior  ap- 
proval of  the  Commission  to  operate  a 
remotely  controlled  station  and 
requiring  that  repeater  stations,  con- 
trol stations,  and  auxiliary  link  sta- 
tions be  separately  licensed.  We  would 
discontinue  the  issuance  of  station 
licenses  with  'combined1  station 
privileges;  All  amateur  station  licenses 
would  convey  authority  to  operate  as 
repeater,  control,  auxiliary  link,  and 
remotely-controlled  stations  now 
operate. 

"Similarly,  we  believe  that  oper- 
ators of  other  remotely-controlled 
stations,  such  as  remotely-controlled 
base  stations,  have  demonstrated  the 
capability  of  adequately  controlling 
the  emissions  of  such  stations,  and 
that  the  prohibition  against  the  opera- 
tion of  such  stations  from  control 
points  in  portable  or  mobile  opera- 
tion, presently  contained  in  Section 
97.110(b)  of  the  Rules,  may  be  un- 
duly restrictive.  Accordingly,  we  pro- 
pose to  revise  the  Rules  to  permit  the 
portable  and  mobile  operation  of  all 
primary,  secondary,  and  club  stations, 
when  such  stations  are  in  auxiliary  or 
repeater  operation. 

"Because  no  new  station  licenses 
would  be  issued  to  repeater  stations, 
as  such,  we  propose  to  discontinue 
our  policy  of  assigning  callsigns  pre- 
fixed with  the  letters  'WR',  Stations 
presently  assigned  such  callsigns 
would  be  permitted  to  retain  them 
indefinitely.  A  licensee  wishing  to 
engage  in  repeater  operation  and  wish- 
ing to  obtain  a  "WR'  callsign  would  be 
required  to  request  that  prefix. 

"Because  stations  in  repeater  or 
auxiliary  operations  would  be  taking 
advantage  of  specialized  modes  of 
operation,  we  believe  the  transmis- 
sions of  such  stations  should  be  dis- 
tinctly identified.  We  propose  to  re- 
quire that  auxiliary  or  repeater  opera- 
tions conducted  by  stations  with 
'traditional'  callsigns  be  identified  by 
the  addition  of  a  distinctive  suffix  to 
the  station  callsign.  Stations  in  re- 
peater operation  would  be  identified 
by  the  addition  of  the  suffix  'R', 
fRPT,  or  the  word  'repeater'  to  the 
regular  callsign. 

"A  petitioner  seeks  relaxation  of 
certain  logging  requirements,  and  we 
are  considering  deletion  of  the  re- 
quirement that  communications  from 
open  access  stations  in  repeater  opera- 
tion under  automatic  control  be  either 
monitored  in  real  time  by  the  duty  or 
control  operator  or  recorded  and  the 
recording  retained  for  3  period  of 
thirty  days*  This  requirement,  which 
was  originally  intended  to  ensure  that 
licensees  have  the  capability  of  deter- 
mining whether  their  stations  were 
being  used  properly  during  periods 
when  no  control  operator  was  on 
duty,  has  proven  to  be  of  little  benefit 


THE  LIGHTER  SIDE  OF  REPEATER  COORDINATION, 
FROM  THE  CHICAGO  FM  CLUB 

Have  you  ever  felt  that  you  should  have  more  power  over  others  in 
amateur  radio.  Your  ego  need  a  boost?  Tired  of  having  sand  kicked  in 
your  face  by  other  people  on  the  band  whose  only  claim  to  fame  is  that 
they  are  better  operators  than  you?  Make  something  of  yourself  the  easy 
"Repeater  Council"  way! 

Just  follow  these  easy  steps,  and  many  will  think  of  you  as  God,  just  as 
you  do: 

1T  Create  a  file  of  all  legitimate  articles  that  claim  that  repeater 
coordination  is  necessary.  These  can  be  rewritten  and  distorted  later  to 
support  your  dynasty  when  under  fire. 

2.  Coordinate  a  few  repeaters,  preferably  only  those  using  surplus 
commercial  gear  or  new  commercial  repeaters.  Ignore  the  "amateur" 
amateur  repeaters  until  they  come  crawling  to  you  on  their  knees.  You  are 
building  the  base  for  your  power  structure. 

3h  When  one  of  the  "amateur"  amateur  repeater  groups  (henceforth 
referred  to  as  "basement  repeaters")  complains  of  interference  caused  by 
a  "coordinated  repeater,"  offer  to  Set  them  move  to  another  frequency.  If 
they  decline,  label  them  as  a  "pirate  repeater/'  and  do  your  best  to 
destroy  their  credibility. 

4.  Attempt  to  be  recognized  by  some  national  organization  as  the  sole 
frequency  coordinating  authority.  This  is  your  big  step  towards  credi- 
bility. 

5.  Be  careful  not  to  support  experimentation!  public  service  groups,  or 
anything  except  for  narrow  band  FM  repeaters  on  two  meters,  220  MHz, 
or  432  MHz,  Ignore  at  all  costs  innovations  like  crossbanding,  ATV 
repeaters,  portable  repeaters,  SSB  repeaters  on  10  meters,  etc.  Steadfastly 
refuse  to  recognize  simplex  as  a  legitimate,  useful  mode,  and  refer  to  it  as 
if  it  were  merely  a  squatter  on  the  " repeater  band."  (An  alternative  is  to 
form  a  simplex  council  to  coordinate  simplex  users.) 

6.  Above  alt,  refuse  to  coordinate  any  repeater  group  who  refuses  to  pay 
dues  ".  . .  to  support  the  council  . .  .'*  This  is  easily  accomplished  by 
labeling  any  unpaid  repeater  groups  as  pirates  and  assigning  the  same 
frequency  pair  to  another  machine  in  the  same  area.  If  a  group  is  not 
current  in  dues,  even  after  being  coordinated  by  you,  refuse  to  send  them 
any  notices  of  actions  by  the  council.  If  the  bank  account  becomes 
suspiciously  large  and  membership  services  are  nonexistent,  open  another 
secret  account  at  another  bank. 

7.  Never  allow  the  membership  to  vote  on  anything,  Make  alt  decisions  in 
private,  and  advise  the  membership  that  an  "executive  decision"  has  been 
made.  If  something  must  be  put  to  a  vote,  put  It  in  final  form  before 
asking  for  comments,  and  ask  for  an  approval  of  the  "principles"  involved, 
promising  a  new  draft.  Never  record  the  promise  of  a  new  draft,  and  treat 
the  first  draft  as  the  approved  version, 

8.  If  all  else  fails  to  maintain  your  absolute  authority  over  the  band,  and 
if  too  many  nonmember  repeaters  are  going  up,  or  coordinated  repeaters 
stop  paying  you  their  dues,  make  a  proposal  to  the  FCC  to  make 
coordination  (and  therefore  dues]  mandatory  for  all  repeaters.  This  is 
where  the  articles  on  the  importance  of  frequency  coordination  can  be 
distorted  and  used  to  advantage.  If  this  docket  is  passed,  you  have 
established  a  real  dynasty!  You  can  stifle  all  experimentation  and  abuse 
your  authority  I  You've  made  it  to  the  top  of  the  heap  and  created  a 
"machine"  which  will  feed  your  ego  (and  your  pocketbook)  tor  the  rest 
of  your  life!  Congratulations! 


to  the  Commission  and  may  unduly 
burden  licensees  operating  Jopenr 
repeater  stations  under  automatic 
control.  Of  course,  the  licensee  of  the 
station  would  continue  to  be  responsi- 
ble for  its  proper  operation. 

"Additionally,  it  appears  that  many 
Amateur  operators  seek  greater  flexi- 
bility in  the  choice  of  frequencies  for 
repeater  and  auxiliary  operation.  We 
are  proposing  to  permit  both  repeater 
and  auxiliary  operation  on  all  fre- 
quencies allocated  to  the  Amateur 
Radio  Service,  except  436  to  438 
MHz,  and  to  delete  the  requirement 
that  frequencies  below  225  MHz  used 
for  auxiliary  operation  be  monitored 
by  the  control  operator  before  and 
during  periods  of  operation.  We  would 
revise  section  97,63  of  the  Rules, 
however,  to  emphasize  the  two  princi- 
ples which  have  made  possible  the 
efficient  operation  of  many  amateur 
radio  stations  in  relatively  small  spec- 
trum space,  namely,  that  a  station 
using  a  frequency  has  first  priority  in 


such  use  over  other  stations,  and  that 
ail  frequencies  allocated  to  the  A  ma- 
teur  Service  are  shared  on  a  n  on -exclu- 
sive basis.  It  is  presently  the  responsi- 
bility of  amateur  licensees  to  strike  an 
appropriate  balance  between  these 
principles  to  ensure  fair  and  efficient 
use  of  the  available  spectrum. 

The  Commission  is  aware  that 
adoption  of  the  rules  proposed  herein 
could  result  in  a  significant  increase  in 
the  number  of  repeater,  remotely- 
controlled  stations,  and  associated 
activities  pursued  by  amateur  li- 
censees. We  are  also  aware  that  severe 
frequency  congestion  is  present  in 
some  parts  of  the  country,  and  that 
the  possibility  exists  that  increased 
interference  might  result  from  adop- 
tion of  these  revisions.  Many  amateurs 
have  voluntarily  established  tech- 
niques for  managing  the  available 
spectrum,  and  we  commend  such 
efforts.  We  are  not  prepared  to  make 
specific  recommendations  in  this  are*, 
at  the  present  time." 
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THE  RSGB  VHF-UHF  MANUAL 

by  D.  Evans  G3RPE  and 

G.  JessopG6JP, 

Published  by 

Radio  Society  of 

Great  Britain,  $12.95 

The  job  of  keeping  manuals  even 
somewhat  abreast  of  the  rapidly 
changing  state  of  electronic  communi- 
cation art  must  be  a  frustrating  one. 
It's  even  worse  when  the  manual's 
subject  is  VHP  and  UHF,  the  frequen- 
cies where  techniques  have  undergone 
the  most  rapid  change. 

in  an  effort  to  bring  these  changes 
to  the  radio  amateur  in  handbook 
form,  the  Radio  Society  of  Great 
Britain  has  brought  out  the  third 
edition  of  its  VHF-UHF  Manual,  Be* 
cause  UHF-VHF  propagation  is 
accomplished  by  a  different  mode 
than  that  for  the  high  frequencies,  the 
handbook's  first  chapter  is  devoted  to 
an  explanation  of  how  these  higher 
frequencies  are  radiated.  Each  of  the 
several  modes  of  propagation  is  dis- 
cussed in  great  detail,  and  numerous 
charts  are  used  to  simplify  and  clarify 
understanding. 

Tuned  circuits  peculiar  to  the  high 
frequencies  are  described  next.  The 
transition  from  lumped  constant  to 
linear  to  cavity  is  shown.  Then  the 
selection  of  the  optimum  circuit  for  a 
stipulated  application  is  aided  by  a 
comparison  table.  Coupling  tech- 
niques for  VHF-UHF  are  illustrated  in 
profusion.  The  variety  of  transmission 
lines  covered  in  the  handbook  may 
astonish  some  readers;  each  is 
presented  in  adequate  detail.  The 
helical  resonator  and  microstrip  lines 
are  shown.  In  addition  to  the  more 
conventional  tuning  methods,  the  use 
of  varicaps  is  discussed.  A  logical 
transition  from  tuned  circuits  to  re- 
ceivers follows. 

in  the  next  chapter,  noise  factors 
are  discussed,  pointing  out  the  many 
sources  of  noise  in  a  receiver.  This,  of 
course,  includes  both  vacuum  tubes 
and  solid  state  devices,  Many  {tube 
and  transistor}  circuits  are  shown  for 
amplifiers,  mixers,  and  oscillators 
(crystal-controlled  and  variable  fre- 
quency). Unusual  devices  such  as 
parametric  amplifiers  and  hot  carrier 
mixers  are  explained.  Types  of 
demodulators  for  FM,  PM,  AM,  and 
SSB  are  shown  in  profusion.  (One  can 
never  complain  of  not  having  every 
type  presented!)  Specialized  circuits 
(squelch,  etc  J  associated  with  each 
demodulating  method  are  given  ample 
space.  As  is  the  custom  in  British 
publications,  building  instructions  are 
given  for  many  components  {and  even 
for  a  complete  2,3  MHz  receiver).  And 
these,  still  following  British  custom, 
are  presented  in  minute  detail. 

As  is  to  be  expected,  a  chapter  on 
transmitters  follows  receivers.  In  it, 
there  is  a  considerable  degree  of  repe- 
tition of  information  presented  under 
"Receivers/'  Perhaps  this  is  good, 
because  it  saves  having  to  search  under 
several  headings  to  find  the  whole 
story.    But   there    is   new   info,  too, 


including  excellent  tables  to  help  you 
select  tube  types,  circuits  for  tuned 
stages,  and  even  the  length  of  leads 
that  can  be  tolerated  on  fixed  capaci- 
tors. The  section  on  transistor  power 
amplifiers  is  outstanding.  So  is  the  one 
on  modulation  theory  *  it  even  dares 
to  explain  "capture  effect"  in  FM 
reception,  a  subject  other  handbooks 
avoid  like  the  plague  I  Speech  pro- 
cessors are  touched  on  light  ty, 
omitting  any  reference  to  truly 
modern  methods.  SSB,  its  principles, 
its  several  methods  of  generation,  its 
amplifiers,  and  its  transverters  are 
accorded  ample  treatment*  Much 
space  is  devoted  to  construction  infor- 
mation. (As  with  the  receiver  section , 
these  instructions  are  given  in  great 
detail.) 

There's  a  short  but  good  chapter  on 
filters  {bandpass,  trap,  etc.).  Antennas 
rate  a  long  chapter  that  starts  out  with 
the  concept  of  an  isotropic  radiator 
and  then  progresses  through 
power  gain,  bandwidth,  aperture,  and 
polarization.  Each  aspect  is  covered 
welt,  Next  come  feeders,  their  design 
and  construction,  and  their  matching 
to  loads  (antennas),  Finally  come 
antennas  in  all  their  multitudinous 
configurations.  You'll  find  plenty  of 
hard-to-get  information,  the  type  that 
never  seems  to  be  at  hand  when 
you're  searching  for  it.  There  are 
tables  for  losses  due  to  skin  effect,  or 
losses  from  the  resistance  of  different 
metals  used  in  elements,  and  informa- 
tion on  electrolytic  corrosion, 
arranged  in  an  anodic/cathodic  pro- 
gression. 

Microwaves,  with  their  peculiar 
form  of  genera  tor- to- antenna  trans- 
mission (waveguides),  rate  a  full 
chapter*  Concerning  waveguides,  one 
finds  out  about  the  mode  of  propaga- 
tion within  the  guide,  how  to  get 
around  a  corner,  how  to  tune  a 
waveguide,  how  to  devise  a  directional 
coupler,  how  to  fabricate  chokes. 
Next,  one  comes  upon  isolators  and 
circulators.  Perhaps  more  could  have 
been  said  about  these  circuit  configur- 
ations. Klystrons  and  Gunn  oscillators 
(typical  examples  of  vacuum  tube  and 
solid  state  SHF  signal  generators)  are 
given  a  few  pages.  Then  one  gets  to 
equipment  —  sixty  pages  of  bu  it  ding 
instructions!  Since  there  are  only  two 
practical  ways  of  acquiring  microwave 
equipment,  'liberating"  it  from  mili- 
tary or  commercial  sources  or  build- 
ing it  yourself,  such  a  plentitude  of 
construction  details  is  indeed  valuable. 

The  geometry  of  orbiting  satellites 
starts  out  the  chapter  on  space  com- 
munications, This  established,  there's 
an  explanation  of  free  space  path  lossf 
and  then  a  discussion  of  just  what 
equipment  an  amateur  would  have  to 
have  in  order  to  make  contacts  by 
way  of  a  satellite.  Moonbounce  com- 
munication rates  several  pages. 

The  final  chapter  is  on  test  equip- 
ment. Not  all  of  this  is  unique  to 
VHF-UHF,  but  the  higher  frequencies 
are  favored.  The  measurement  of  rf 
power    decidedly    is    slanted   toward 


techniques  peculiar  to  UHF.  (I  can't 
say  that  for  the  rf  bridge  described, 
though  I)  The  several  types  of  VHF- 
UHF  dip  oscillators  are  well-designed 
and  building  instructions  are  good. 
PIN  diodes  as  attenuators,  diodes  as 
white  noise  generators,  and  FETs  as 
crystal  controlled  signal  generators 
follow  usual  patterns.  A  very  short 
mention  is  given  to  power  splitters 
and  combiners.  A  data  section  and  an 
index  conclude  this  book, 

As  with  most  publications,  no 
matter  how  painstakingly  proofread, 
goofs  creep  in.  Small  things,  mostly, 
like  errors  in  circuit  drafting.  These 
are  easily  spotted  and  should  cause  a 
careful  reader  little  confusion. 

The  contributors  and  the  editor  of 
the  RSGB  VHF-UHF  Manual  have 
done  a  commendable  job.  It's  factual. 
It's  even  interesting!  And  that's  a  large 
job  for  any  technical  book.  I  highly 
recommend  it  to  any  radio  amateur 
who's  truly  interested  in  VHF-UHF, 
Interested,  that  is,  beyond  just  playing 
with  black  boxes.  Interested  in 
expanding  his  comprehension  of  all  of 
the  many  facets  of  communication  in 
our  higher  frequency  bands.  Radio 
Society  of  Great  Britain,  35  Doughty 
St,  London  WC1N2AE. 

Carl  C.Drume tier  W5JJ 
Warr  Acres  OK 


THE  BIG  BROTHER  GAME 

by  Scott  R.  French 

Lyle  Stuart,  Inc.  $7.95 

Technology  always  filters  down  to 
the  masses,  someone  once  said,  and  he 
was  fight  Just  last  month,  a  Princeton 
University  senior  unveiled  his  design 
for  a  $2,000  atomic  bomb  (less 
plutonium)  powerful  enough  to  waste 
half  of  Manhattan  yet  small  enough  to 
fit  inside  a  U-Haul  trailer.  Off-the- 
shelf  texts  contained  sufficient  data 
for  bomb  building. 

While  The  Big  Brother  Game  won't 
show  you  how  to  be  the  first  on  your 
block  to  blow  up  the  world,  it  takes 
the  wraps  off  well-kept  secrets  of 
government,  big  business,  private 
investigators,  and  security  agencies  — 
how  to  bug  a  room,  pick  a  lock,  tail  a 
car,  play  the  credit  game,  change  an 
identity,  build  a  pistol  silencer,  be  a 
spy.  And  as  author  Scott  French 
implores,  "If  someone  is  doing  it  to 
you,  stop  it  or  do  it  back."  He  shows 
how  to  debug  a  room,  evade  fol- 
lowers, tell  if  your  phone  is  tapped, 
keep  premises  secure,  keep  govern- 
ment out  of  your  business,  and  obtain 
your  government  dossiers. 

According  to  French,  the  FBI's 
Identification  Division  has  files  on 
over  190  million  Americans,  This 
includes  anyone  who  has  been  in  the 
armed  services  or  arrested.  Agencies 
other  than  the  FBI  keep  citizen  files, 
such  as  Welfare  Departments,  Public 
Schools,  CIA,  FCC,  Veteran's 
Administration,  and  one  of  our  favor- 
ites, the  IRS. 

Since  the  passage  of  the  Freedom 
of  information  Act  in  1975,  these 
agencies  and  others  must  allow 
citizens  access  to  their  personal  files. 
French  outlines  steps  to  retrieve  them. 

While  French  sometimes  skirts  the 
legal  edge,  he  rarely  steps  over  it. 
After  all,  if  it's  okay  for  the  FBI.  it's 


okay  for  us;  right?  So,  "Buy  where 
the  pros  buy,"  French  cajoles  us.  He 
lists  names  and  addresses  of  manufac- 
turers and  dealers  of  polygraphs,  bug- 
ging and  debugging  devices,  shoe  heel 
transmitters,  lock-picking  tools  (used 
by  police  everywhere)-,  and  more. 

And  for  the  do-it-yourselfer,  this 
volume  contains  25  pages  of  James 
Bondian  circuits,  from  wireless  micro- 
phones to  laser  surveillance  devices. 

The  Big  Brother  Book  keeps  a  lively 
pace  with  tantalizing  tidbits  of  private 
eye  lore  and  nifty  fun-to-tel  1  facts  — 
you  can  declare  bankruptcy  every  6 
years  and  wipe  out  all  your  debts.  The 
French  police  supposedly  use  a  25-35 
kHz  high-powered  sound  generator  for 
crowd  control.  A  chemical  product 
sold  under  the  name  WD-40  spreads  a 
litjht  oily  coating  on  objects  which 
won't  support  fingerprints.  Be  the  life 
of  the  party  with  these. 

It's  not  the  type  of  book  you  want 
to  read  straight  through  though. 
Rather,  dip  into  it  from  time  to  time 
and  slowly  dribble  information  into 
your  brain. 

But  for  all  this  seemingly  under- 
ground information,  French  warns  us 
not  to  judge  his  motives  for  telling  it 
alL 

"You  see,"  he  says,  "this  infor- 
mation exists  .  .  .  Many  already  have 
this  information  and  some  are  using  it 
within  the  for- the -people,  by -the- 
people  law  bit,  some  are  not ...  Now 
by  god,  we  all  have  it.  Should  you 
choose  to  go  into  the  industrial  spy 
business,  start  snooping  around  on 
your  spouse,  use  this  information  for 
personal  gain,  use  it  to  prevent  others 
from  abusing  your  rights,  or  simply 
just  read  it  for  the  love  of  curiosity's 
sake,  the  responsibility  is  yours." 

So  it  goes,  Mr,  French  keeps  the 
technology  filtering  down,  and  the 
rest  is  up  to  us. 

Larry  Kahaner  WB2NEL 
Brookline  MA 

THE  RADIO  AMATEUR'S 

LICENSE  MANUAL 

Published  by  the 

American  Radio 

Relay  League, 

Newington  CT,  $1 .50 

The  latest  ARRL  license  manual, 
the  75th  edition,  has  quite  a  lot  of 
information  for  the  money.  It  gives 
questions  for  study  of  the  five  classes 
of  licenses,  as  well  as  general  infor- 
mation on  amateur  licensing,  inter- 
national regulations,  US  regulations,  a 
chart  of  the  frequency  sub  bands,  US 
radio  districts,  and  examination 
schedules  for  all  the  FCC  examination 
points. 

A  great  deal  of  the  information  in 
certain  sections  is  obsolete,  due  to 
changes  in  the  FCC  regulations,  but 
the  corrections  are  in  the  back  of  the 
book,  which  you  should  read  first. 
There  are  four  pages  which  bring  the 
information  substantially  up  to  date* 

There  are  no  more  fees,  for  the 
moment,  and  the  Novice  power  limit 
has  been  raised  from  75  to  250  Watts. 
These  two  points  are  not  covered. 
Changes  in  the  logging  rules  are  not  as 
clearly  explained  as  I'd  like.  The  new 
rules  eliminate  all  logging  except  the 
date  the  station  is  first  put  into  service 
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and  the  date  it  is  taken  out  of  service, 
unless  you  have  handled  third  party 
traffic  or  have  permitted  another 
licensed  amateur  to  control  your 
station.  Third  party  traffic,  of  course, 
includes  letting  anyone,  even  a 
member  of  your  family  present  in  the 
shack,  talk  on  the  station  transmitter. 

Probably  the  most  important 
change,  which  is  not  mentioned,  is  the 
fact  that  Technicians  have  been  given 
credit  for  having  taken  their  test 
before  an  FCC  examiner,  and  are 
entitled  to  become  a  General  licensee 
try  merely  passing  a  13  word  per 
minute  code  test.  The  Technician  test 
was  the  same  in  coverage  as  the 
General  license  and  thus  the  amateur 
has  been  able  to  become  a  General 
without  appearing  before  the  FCC  for 
a  written  exam.  (Of  course  he  must 
still  appear  for  the  code  test.)  This 
should  inspire  a  lot  of  Technicians  to 
become  Generals. 

The  manual  does  not  make  specific 
answers  available  for  memorizing,  but 
gives  enough  coverage  of  each  answer 
so  that  by  study  you  can  cope,  we 
hope,  with  any  variation  of  the  ques- 
tion. Often,  when  an  answer  is 
memorized,  a  slight  change  in  the 
wording  of  the  question  makes  the 
memorized  answer  completely  wrong. 

If  I  were  just  starting  in  radio, 
looking  ahead  to  the  material  for 
higher  classes  of  license  beyond  the 
Novice  would  probably  scare  me  a 
little.  If  I  lacked  motivation,  I  might 
give  up  the  whole  idea.  I  believe  I 
would  rather  start  with  a  study  guide 
for  a  Novice  only,  and  cross  the  next 
bridge  when  I  came  to  it. 

The  other  thing  is  the  fact  that  with 
all  the  changes  in  the  rules  evident  in 
the  manual,  requiring  changes  in  the 
book,  I  would  wonder  if  the  rest  of 
the  book  would  be  useful  to  me  when 
l  was  ready  to  step  up  to  another 
license.  I  think  1  would  rather  have  a 
current  book. 

Jerrold  A.  Swank  W8HXR 
Washington  Court  House  OH 


MAINTENANCE  SERVICE 

MANUAL,  FT-101  SERIES 

Published  by  Yaesu 

Electronics  Corp.. 

$25.00 

Yaesu  has  been  importing  FT-101 
transceivers  now  for  over  six  years, 
and  it's  pretty  hard  to  find  anybody 
who  doesn't  respect  their  quality  and 
portability.  Over  those  years,  Yaesu 
has  steadily  improved  the  101,  incor- 
porating receiver  improvements  and 
increased  frequency  coverage.  Three 
basic  versions  of  the  101  have  been 
produced,  ranging  from  the  original 
FT-101  to  the  FT-101-B,  and  the 
current  FT  1G1-E/EE/EX  series. 
Hundreds  of  thousands  of  these  radios 
are  in  use  around  the  world,  along 
with  Yaesu's  line  of  accessories. 

Now  Yaesu  has  gone  a  step  further 
than  the  normal  operating  manual 
provided  with  the  101  series  trans- 
ceivers —  they've  produced  a  main- 
tenance service  manual  that  every  101 
owner  ought  to  have.  To  quote  Yaesu 
General  ft/la  nager  Be  rule  Tower's 
(W6RNW)  introduction,  "We  have 
departed  from  the  traditional  'military 
format'  in  writing  technique  and  the 


style  may  seem  too  informal  on  first 
reading;  however,  remember  that  our 
goal  was  to  make  this  manual  easy  to 
use/'  The  contents  are  excellent,  with 
an  orderly  flow  through  installation, 
tune-upr  theory  of  operation,  and 
parts  identification  in  the  opening 
section,  plus  step -by-step  coverage  of 
accessory  interface  and  disassembly  of 
the  unit  in  section  2.  In  ail,  there  are 
nine  segments  to  the  manual,  in- 
cluding thirty  pages  of  facto ry-recom- 
mended  modifications.  (That  will 
probably  be  the  most  sought  after 
portion  of  the  manual.)  In  addition  to 
the  hundreds  of  schematics  and  x-ray 
views  of  the  PC  boards  contained  in 
the  first  eight  sections  of  the  book, 
Yaesu  also  included  9  foldout  sche- 
matic diagrams  covering  ail  three 
versions  of  the  FT-101,  To  conclude, 
we  tum  again  to  Bernie  Tower's  intro- 
duction. 'You  will  find  inside  these 
covers  not  just  a  list  of  clipped  out 
circuit  descriptions  and  redrawn 
prints,  but  also  all  the  tricks  and  neat 
stuff  that  the  factory  has  developed  — 
extras  that  never  show  up  in  oper- 
ators' manuals,  such  as  part  location 
data,  test  points,  a  wealth  of  'How  To 
Do  It'  instructions,  and  the  special 
information  our  service  files  con- 
tained." That  says  it  in  a  nutshell! 

Warren  Elly  VUA1GUD 
Assistant  Editor 
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One  weakness  of  handbooks  is  the 
inability  of  publishing  one  that  is 
abreast  of  the  state  of  the  electronic 
art.  This  weakness  is  compounded 
when  revisions  are  made  attendant  Lo 
bringing  out  later  editions.  There's 
just  too  much  temptation  to  carry 
over  material  from  the  previous  print- 
ing, sometimes  in  its  entirety,  some- 
times with  minor  updating. 

The  fifth  edition  of  Radio  Com- 
munication Handbook,  edited  by  Pat 
Hawker  63 VA,  shows  that  a  deter- 
mined effort  was  made  to  avoid  such  a 
pitfall*  The  effort  was  partially  suc- 
cessful. 

Volume  1  of  the  new  edition  shows 
promise  of  being  a  noteworthy  ad- 
vance in  handbook  publication.  Much 
obsolete  material  has  been  eliminated, 
with  old  subjects  treated  In  a  new  way 
and  new  techniques  introduced. 

Why  should  American  radio  ama- 
teurs go  to  a  British  handbook  when 
there  are  several  excellent  ones  pub- 
lished in  this  country?  In  partial 
answer,  it  may  be  said  that  the  British 
pay  more  attention  to  details  of 
theory,  and  much  more  attention  to 
precise  construction  Information. 
Another  part  of  the  answer  may  lie  in 
the  manner  in  which  the  British 
authors  approach  the  explanation  of 
principles.  It's  somewhat  different, 
and  there's  no  doubt  that  better  com- 
prehension of  a  subject  can  come 
from  a  study  of  a  variety  of  presenta- 
tion styles.  It's  good  to  bear  in  mind 
that  this  handbook  does  not  replace 
any  of  the  domestic  ones.  It  serves  to 
complement,  not  to  supplant. 

As    is  the  case  with  other  hand- 


books, this  one  starts  with  principles. 
But,  unlike  the  others,  it  doesn't 
mention  theory  until  it  has  introduced 
components,  giving  types  and  applica- 
tions. Then  it  brings  on  the  theory  of 
how  these  components  act  in  circuits. 
Although  the  theory  is  simple,  the 
handbook  does  not  presume  the 
reader  is  "simple."  The  presumption  is 
that  the  reader  is  intelligent  and  not 
frightened  by  the  sight  of  a  tew 
mathematical  equations.  It's  signifi- 
cant to  note  that  the  examples  involve 
modern  components  and  applications, 
a  pleasant  contrast  to  most  handbooks 
(which  have  not  changed  from  presen 
tations  that  were  old  in  the  1920s!}. 
The  Radfo  Communication  Handbook 
is  not  totally  devoid  of  faults,  how- 
ever, as  it  bows  to  the  antiquated 
custom  of  having  current  flow 
opposite  to  electron  f  low! 

The  chapter  on  principles  Is  exten- 
sive enough  to  cover  not  only  the 
simple  basics,  but  also  to  go  far 
beyond  to  tuned  circuits,  filters,  rf 
impedance  matching,  radiation  and 
propagation,  amplification,  feedback, 
modulation  in  its  many  diverse  forms, 
and  its  inverse:  detection.  It's 
thought  provoking  to  note  that  the 
British  author  declares  the  crystal 
detector  to  be  the  first-used  type, 
undoubtedly  causing  his  compatriots, 
Marconi  (magnetic  detector)  and 
Fleming  (thermonic  diode),  to  flip  in 
their  graves! 

Another  chapter  explains  vacuum 
tubes.  It  is  more  or  less  conventional, 
except  for  the  profundity  of  its  detail 
and  the  space  devoted  to  unusual  tube 
types  and  applications.  Modern  design 
has  drifted  far  away  from  the  mun- 
dane applications  of  tubes,  leaving 
only  those  instances  in  which  the  tube 
uniquely  serves  a  purpose.  And  it's  for 
these  unique  purposes  that  the  text  is 
admirably  suited. 

Only  five  pages  are  used  to  ex- 
pound on  the  theory  of  semicon- 
ductors. Then  the  book  gets  into 
specific  types,  their  behavior,  and 
their  applications.  The  author  does  it 
so  well  he  can  be  forgiven  for  writing 
"cat's  whisker"  instead  of  "cat 
whisker."  He's  not  the  only  one  to 
make  that  mistake!  He  is  to  be  con- 
gratulated on  covering  the  I  MP  ATT 
diode,  the  PIN  diode,  and  the  Gunn 
diode  so  effectively.  Transistors  of  all 
commonly-used  types  are  shown,  and 
their  uses  discussed  ICs  get  short 
shift,  with  a  promise  to  mention  them 
later  (in  connection  with  their  applica- 
tion in  equipment). 

Chapter  4,  Receivers,  starts  by 
defining  terms  and  talking  about  what 
would  constitute  a  really  good  re- 
ceiver. Then  it  describes  the  many 
generic  types  of  receivers.  This  is  done 
not  so  much  in  detail  as  in  scope  — 
the  reader  will  have  an  acquaintance 
with  just  about  every  type  of  receiver 
used,  Terms  such  as  sensitivity,  selec- 
tivity, stability,  spurious  responses, 
cross-modulation,  blocking,  inter- 
modulation,  and  tuning  rate  are 
defined  and  expounded  upon.  Then 
design  factors  are  discussed,  with  a 
wide  range  of  choices.  Circuits  galore 
are  shown.  For  the  very  ambitious, 
construction  details  are  given,  In  this, 
one  sees  a  marked  difference  between 
American  and  British  handbooks.  The 


British  present  much  greater  detail. 
Too,  they  expect  the  reader  to  con- 
struct more  mechanical  components. 
If  you're  a  dedicated  do  it-yourseifer, 
you'll  appreciate  such  instruction! 

A  separate  chapter  is  devoted  to 
VHF  and  UHF  receivers.  As  might  be 
expected,  it  opens  with  the  differ- 
ences between  designs  and  com- 
ponents for  the  higher  frequencies, 
and  those  for  the  HF  region.  Next,  it 
presents  circuits  —  oscillators,  buffers, 
multipliers,  amplifiers,  and  mixers, 
The  circuits  are  followed  by  construc- 
tion details  (with  detail  underlined) 
for  a  variety  of  receivers,  converters, 
oscillators,  preamplifiers,  and  power 
supplies.  You'll  even  see  such  unusual 
items  as  a  folded  hybrid  ring  mixer 
using  linear  (not  lumped  constants) 
elements. 

Chapter  6  is  on  HF  transmitters.  It 
follows  the  usual  outline,  with  just  a 
bit  (In  this  writer's  opinion)  too  much 
space  on  crystal  oscillators.  Oh,  it's 
good.  But  maybe  too  good  for  the 
strictly  limited  use  of  crystal  oscil- 
lators in  modern  transmitters.  It's 
equally  good  on  VFO  design,  dis- 
cussing the  effects  of  external  factors 
(temperature,  following  stages,  etc.) 
on  short-term  stability.  There's  an 
astonishing  variety  of  VFO  circuits, 
with  component  specifications.  Both 
tube  and  solid  state  types  are  shown. 

From  oscillators,  a  logical  sequence 
is  followed  to  coupling  circuits,  and 
then  on  to  buffers  and  amplifiers, 
with  a  sidestep  to  frequency  multi- 
pliers. Power  amplifiers,  as  might  be 
expected,  get  the  big  play.  A  bit  too 
much  space  Is  allotted  to  neutralized 
triodes.  ^When  was  the  last  time  you 
built  one?)  The  design  of  tank  circuits 
is  given  much  (and  merited)  detail. 
Output  circuits  for  both  tube  and 
transistor  active  elements  are  also 
discussed-  Construction  information  is 
given  for  several  transmitters. 

Then,  and  only  then  (for  some 
illogical  reason),  there's  a  discussion 
of  the  principles  and  merits  of  SSB. 
Then  comes  the  usual  plethora  of 
circuits  for  generating  DSB  signals  or 
SSB  signals.  Mixers  are  covered  well, 
as  are  the  considerations  for  mixing 
frequencies.  The  usual  advice  is  given 
on  the  selection  of  a  suitable  active 
device  (tube  or  transistor)  for  an 
amplifier,  with  due  thought  given  to 
the  various  conditions  that  lead  to 
linearity  of  operation.  The  use  of 
two-tone  af  inputs  to  check  PEP 
output  is  discussed  in  detail.  Omitted, 
however,  is  any  reference  to  the  use  of 
a  spectrum  analyzer  as  the  ultimate 
device  for  ascertaining  overall  signal 
purity,  A  considerable  space  is  given 
to  construction  of  SSB  transmitters. 
Both  tube  and  solid  state  types  are 
shown.  In  each  instance,  highfy  de- 
tailed information  is  provided. 

The  seventh  chapter  is  devoted  to 
VHF  and  UHF  transmitters,  It  repeats 
quite  a  bit  of  information  on  crystal 
controlled  and  variable  oscillators. 
Linear  circuits,  both  transmission  line 
and  cavity  types,  are  explained  very 
well,  but  there  Is  some  repetition  of 
the  modulation,  mixing,  and  oscillator 
frequency  selection  data  provided  in 
previous  chapters.  Construction 
details  are  provided  for  several  UHF 
transmitters,   and   they  are  probably 


36 


superior    to   any   available    in   other 
handbooks. 

A  short  chapter  is  devoted  to 
keying  and  break-in  systems.  Some  are 
simple,  others  complex.  You  can  take 
your  pick  from  a  variety  of  types. 

Considering  current  times,  the 
Radio  Communication  Handbook 
devotes  too  many  pages  to  the  many 
methods  of  producing  amplitude 
modulation  (AM).  It's  improbable 
that    a    half  dozen   AM    transmitters 


have  been  built  in  the  USA  or  Canada 
in  the  past  five  years,  and  I  doubt 
whether  the  system  is  any  more  popu- 
lar among  English  builders1  So  why 
such  detail?  On  the  positive  side, 
considerable  space  is  given  to  fre- 
quency and  phase  modulation.  Speech 
amplifiers  are  touched  upon,  as  are 
speech  processors,  the  latter  in  a 
rather  uninspiring  manner.  The 
chapter  is  concluded  with  methods  of 
measuring  modulation  quality. 

The  final  chapter  of  Volume  1  is 


on  rad  ^teleprinters.  It's  short  but 
adequate.  In  this  instance,  little  con- 
struction advice  is  given.  Textual 
materia)  is  followed  by  an  excellent 
index.  American  readers  may  not  care 
for  the  British  practice  of  omitting 
page  numbers  in  favor  of  chapter 
subdivisions.  It's  easy  to  live  with, 
though. 

In  summary,  Volume  1  of  the  fifth 
edition  of  R&dio  Communication 
Handbook  fills  a  niche  in  radio  litera- 


ture that  has  been  somewhat 
neglected  With  a  few  exceptions,  it's 
thoroughly  modern,  devoted  to  cur- 
rent techniques  and  components.  It 
belongs  on  the  bookshelf  of  every 
serious  amateur  of  radio  technology. 
But  it  should  be  set  away  on  that 
bookshelf  only  after  it  has  been  well- 
thumbed!  Radio  Society  of  Great 
Britain,  35  Doughty  SL  ,  L  ondon 
WC1N2AE. 

Carl  C,  Drumeller  W5JJ 
\Ni\tt  Acres  OK 
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Report  No.  12746 

ACTION  IN  DOCKET  CASE 

FCC  PROPOSES  TO  SIMPLIFY 

AMATEUR  LICENSING  AND 

CALLSIGN  ASSIGNMENT 

(DOCKET  21135) 

On  Mjrch  3,  the  Commtuion  proposed  to 
simplify  the  licensing  and  tail  sign  asiionm#m 
lysttfrm  m  the  Amaieur  Radio  Semce. 

The  FCC  said  that  the  &x plosion  in 
iruerosi  in  personal  radio  communications 
had  placed  a  heavy  burden  on  those  Corn- 
mission  itatf  issuing  licenses.  The  Commis- 
sion noted  thai  it  was  aware  that  many 
Amateur  licensees  were  dissatisfmd  with  the 
speed  of  license  processing  and  indicated  it 
wm  considering  method*  io  improv*  the 
process 

It  added  that  U*  resources  tor  processing 
amateur  applications  were  extremely 
limited,  and  that  it*  lack  oi  resource*  now 
precluded  all  but  the  most  basic  licensing 
funcuoftt- 

Accord.ngJy.   the  Commission 


to  simplify  Amateur  licensing  by  discon- 
tinuing the  issuance  ot  all  amateur  licenses. 
other  than  primary  station  licenses*  includ- 
ing military  recreation,  club,  special  mm. 
Radio  Amateur  C+vil  Emergency  Service 
I  RACES},  and  secondary  station  license*, 
(The  Commission  noted  that  in  Docket 
21033  it  had  proposed  elimination  of  ie- 
peater,  auxiliary  link,  and  control  stations! 

Licensee*  currently  holding  such  station 
licenses  would  be  per  milted  to  retain  them, 
but  would  not  be  able  to  renew  them  upon 
their  expiration.  In  pro  posing  elimination  of 
all  Put  primary  station  licenses,  the  FCC  said 
that  a  disproportionate  percentage  of  Its 
resources  were  devoted  to  processing  appli- 
cations for  non  primary  amateur  stations, 
which  constitute  only  a  small  part  of  the 
amateur  population,  and  that  such  resources 
must  be  allocated  in  a  more  efficient  man- 
ner. 

The  Commission  also  recognized  that 
elimination  of  the  station  type*  involved 
would  have  an  impact  on  some  individual, 
but  that  it  believed  any  such  impact  would 
be  minor 


The  FCC  noted  that  the  assignment  of 
amateur  calls igns  also  occupied  an  inordinate 
amount  of  staff  time,  and  proposed  to 
simplify  the  call  sign  assignment  system  in 
the  Amateur  Service  by  prohibiting  entirely 
the  assignment  of  specific  call  sign*  and 
call  signs  based  on  particular  formats.  All 
call  signs  would  be  assigned  on  a  systematic 
basis  by  the  Commission  under  the  terms  of 
the  proposal  License**  holding  Amateur 
Extra  Class  operator  Licenses  would  be  per- 
mitted to  obtain  nonspecific  tx2  and  2*2 
call  signs,  however. 

Comments  on  the  Commission's  pro 
posaiSt  which  would  amend  Part*  1  and  97 
of  the  ComiTHssiun's  fflules  are  due  by  June 
2r  and  reply  comments  by  June  30. 


Report  No,  12743 

ACTION  IN  DOCKET  CASE 

FCC  SETS  "CLOSED  SEASON" 

ON  2  TYPES  OF  AMATEUR 

RADIO  APPLICATIONS 

(DOCKET  21135) 

The  FCC  has  announced  thaL  effective 
March  3.  there  will  be  a  "closed  season"  on 
filing  applications  for  special  event  station* 
and  secondary  stations  m  the  Amateur 
Radio  Service.  {A  secondary  station  is  a 
separate    station    licensed    to    an    amateur 


operator  for  a  location  other  than  the 
primary  station  sits4  such  as  a  vacation  home 
or  office,  A  special  event  station  it  one 
licensed  for  temporary  use  involving  an 
event  of  either  general  interest  to  the  public 
or  of  particular  interest  to  amateur  oper- 
ators, and  intended  to  drew  favorable  public 
attention  to  tfie  Amateur  Service) 

The  Commission  said  that  it  had  been 
receiving  many  frivolous  application*  for 
secondary  station  licenses  during  the  past 
two  months,  and  that  these  application* 
were  beginning  to  burden  its  amateur  radio 
processing  staff-  The  Commission  also  said 
that  it  anticipated  a  hood  of  new  applica- 
tions for  secondary  and  special  event  station 
licences  as  soon  as  its  proposals  in  Docket 
21135.  one  of  which  is  to  eliminate  the 
availability  of  such  station  licenses,  are  made 
public. 

To  make  possible  the  continued  efficient 
processing  of  other  amateur  radio  license, 
the  Commission  imposed  an  immediate 
closed  season  on  the  filing  of  applications 
for  special  event  and  new  secondary  station 
licenses.  All  applications  for  special  event 
station  licenses  or  new  secondary  station 
licenses  received  on  or  after  March  3  will  be 
returned,  the  FCC  said.  Applications  for 
renewal  or  modification  of  existing  second- 
ary ttition  license*  will  continue  to  be 
accepted. 


AMSAT 


Mode  B  users  of  the  AMSAT* 
OSCAR  7  satellite  were  treated  to  an 
unexpected  bonus  of  over  three  con- 
tinuous weeks  of  orbits  in  which  the 
70  cm  to  2m  mode  was  kept  on.  This 
was  done  to  reduce  a  battery  over- 
heating problem  which  had  developed. 
In  mid- December,  1976,  the  niced 
battery  temperature  was  about  36  C 
{79cFr.  As  the  weeks  passed,  the 
temperature  began  to  increase  because 
the  orbn  of  AO-7  was  sucti  that  the 
satellite  saw  less  and  less  of  the  earth's 
shadow,  $y  January  17,  1977,  the 
bird  was  in  complete  sunlight,  and  the 
temperature  continued  *o  rise  at  ary 
alarming  rate  to  over  44" C  (11TF), 
This  overheating  was  being  caused  by 
the  constant  charging  of  the  battery, 
especially  while  in  Mode  A  when  the 
load  is  relatively  light.  Switching  to 
the  redundant  charge  regulator  had 
little  effect  on  the  rising  temperature, 
so  the  decision  was  made  to  command 
A-O-7's  70  cm  to  2m  on  continuously, 
in  order  to  reduce  the  charging  of  the 
battery 

With  a  number  of  stations  stilt 
running  excessively  more  than  the 
recommended  maximum  TOO  Watts 
ERP,  there  would  have  been  more 
occasions  of  A- 0-7  switching  to  Mode 
A  or  even  worse  to  Mode  D,  the 
recharge  mode.  This  switching  of 
modes  occurs  when  excessive  current 
demands  cause  the  bus  voltage  to  drop 


below  a  preset  level.  When  this  occurs, 
the  sensor's  undervoltage  signal  causes 
the  mode  switch,  which  is  supposed  to 
protect  the  satellite's  battery  from 
being  further  run  down,  Even  though 
the  battery  was  being  charged  to  a 
normal  value,  it  was  not  able  to 
supply  the  very  heavy  peak  currents 
being  demanded  when  high-powered 
satellite  users  were  transmitting,  so  it 
switched  modes. 

In  order  to  reduce  the  number  of 
mode  switches  which  had  been  oc 
cur  ring  in  December  and  January,  we 
tried  to  keep  A-0-7  in  Mode  C,  which 
is  a  lower  power  70  cm  to  2m  mode. 
When  in  Mode  Cp  there  were  no  more 
false  mode  switches,  so  the  primary 
telecommand  station  for  A  -07, 
VE3SAT,  commanded  the  satellite 
into  this  mode  whenever  possible. 
Because  of  its  design,  the  satellite 
switches  from  Mode  C  to  B  after  24 
hours  have  elapsed  on  the  spacecraft's 
clock,  and  from  Mode  B  to  A  after 
another  24  hours.  When  a  false  mode 
jump  occurs,  the  clock  is  reset.  This 
lets  us  know  when  the  jump  occurs,  so 
we  can  see  where  the  satellite  was 
when  i his  happened, 

As  you  can  imagine,  commanding 
became  very  complicated  when  the 
mode  jumping  began  to  occur,  but 
Randy's  8080  microprocessor  based 
command  station  came  through  with 
an    excellent    performance,    keeping 


AO-7  in  the  correct  mode  during  the 
battery  temperature  crisis.  By  mid 
February,  the  battery  temperature 
began  to  stabilize,  and  then  to  de 
crease  enough  to  allow  A-Q-7  to 
switch  back  to  its  normal  schedule  of 
Mode  A  on  odd  days  of  the  year  and 
Mode  B  on  even  days.  This  switch 
occurred  on  February  18,  1977, 

One  final  note  of  interest  concern 
ing  the  VE3SAT  automated  command 
station:  During  the  last  week  of  the 
battery  temperature  problem.  Randy 
was  called  away  from  home,  leaving 
the  automatic  system  on  to  run  on  the 
information  programmed  into  its 
memory.  Among  the  duties  which  it 
performed  flawlessly  were  keeping  the 
satellite  in  the  proper  mode,  auto- 
matically commanding  the  2m  beacon 
from  the  codestore  mode  to 
the  proper  telemetry  mode  for  an 
acquisition  by  W0LER  of  sun  angle 
data,  automatically  loading  the  on- 
board  A-O-7  codes  tore  memory  with  a 
new  message,  switching  the  beacon 
from  RTTY  teletype  telemetry  to  the 
codestore  run  (which  played  back  the 
new  message  to  the  world  for  a  day  J, 
again  switching  the  beacon  to  the 
telemetry  mode,  and  programming  the 
satellite  to  switch  to  Mode  A  on 
February  18th. 

A<y%  NICAD  CELL  FAILS; 

SUNDAY  DESCENDING  NODE 

ORBITS  DISCONTINUED 

A  failure  of  part  of  the  18^ell 
A-0  6  battery  has  forced  the  early 
curtailment  of  the  Sunday  descending 
node  (north  to  south)   orbits  of  the 


satellite.  The  failure  of  the  celt  was 
noticed  by  a  number  of  telemetry 
gatherers  who  saw  an  abrupt  drop  in 
the  channel  3A  telemetry  count,  from 
counts  around  62  to  counts  around 
40.  This  indicated  a  problem  in  the 
upper  half  of  the  battery  series  string, 
since  the  half  battery  voltage  measure- 
ment was  normal  (the  lower  haif,  that 
is).  Since  the  battery  is  a  series  of 
cells,  the  failure  of  a  singie  one  has  an 
adverse  effect  on  the  bus  voltage.  The 
bad  ceil  acts  somewhat  like  a  diode 
when  the  battery  is  discharging,  and 
like  a  series  resistance  when  it's  charg- 
ing. The  effect  thus  is  lower  available 
battery  voltage  and  a  reduced  charging 
current.  Combine  the  cell  loss  with 
the  already  reduced  Ampere-hour 
capability  of  its  4  year -old  battery, 
and  the  result  is  that  the  operating 
schedule  of  A-0  6  must  be  reduced. 

The  Sunday  descending  node 
orbits,  which  were  scheduled  to  be 
available  until  the  end  of  March, 
1977,  had  to  be  discontinued.  Also, 
the  worldwide  network  of  A- 0  6 
command  stations  has  been  instructed 
to  turn  off  the  satellite  before  it  goes 
out  of  range  during  scheduled  on 
orbits.  The  present  schedule  for  A  0-6 
calls  for  the  transponder  to  be  on  for 
normal  use  on  ascending  node  (south 
to  north )  orbits  on  Mondays,  Thurs- 
days, and  Saturdays,  UTC.  This  sched- 
ule will  remain  in  effect  as  long  as  the 
battery  remains  stable  at  present 
levels.  In  the  event  of  further  degrada 
tion  of  the  battery,  it  will  become 
necessary  to  further  cut  back  on  the 
present  schedule  of  the  transponder. 
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Editor: 

Robert  Baker  WB2GFE 
15  Windsor  Dr. 
Atco  NJ  08004 


My  apologies  to  WA4BMC  for 
incorrect !y  listing  her  address  in  the 
January  issue  as  being  in  Lake  Worth 
FL.  The  correct  address  is:  PO  Box 
681 1,  South boro  Stn.r  West  Palm 
Beach  FL  33405.  A  large  SASE  with 
return  postage  lor  3  oz.  will  bring 
complete  information  on  county 
hunting  and  the  MARAC  organiza- 
tion, as  well  as  mobile  reply  OSL 
cards,  QSL  bureaus,  etc,  Hope  this  did 
not  inconvenience  anyone. 


TRIPLE  LETTER  QSO 

PARTY 

Starts:  2000  GMT  May  7 

Ends:  2000  GMT  May  8 

All  amateurs  are  eligible  and  invited 
to  participate.  Use  all  HF  bands,  160 
to  10  meters.  One  contact  per  band 
per  mode  (CW  and  phone  only)  with 
each  station* 
SCORING: 

One  point  for  each  letter  repeated 
in  the  suffix  of  the  call  of  the  station 
contacted.  Example:  WR2GFE  *  1 
pt;  W0ETT  =  2  pts.;  W0EEE  -  3  pts. 
Two  letter  calls  get  one  extra  point 
Multiplier  is  the  total  number  of 
states,  Canadian  provinces.  DX  coun- 
tries (other  than  US  and  VE),  and 
number  of  3- letter  calls.  Total  score  = 
QSO  points  times  multiplier  from 
each  band. 
EXCHANGE: 

Serial  QSO  number  and  RS(T). 
ENTRIES: 

Send  logs  postmarked  no  later  than 
June    1st    to    W0EEE,    UMR    Radio 


m 


^^^™ 


Clubr  Eng.  BEdg.r  Unlv  of  Mo.(  Rolla 
Rolls  MQ  65401.  Mark  the  envelope: 
"ATTN:  QSO  PARTY." 

GEORGIA  QSO  PARTY 

Starts:  2000  GMT, 

Saturday,  May  7 

Ends;  0200  GMT, 

Monday,  May  9 

Sponsored  by  the  Columbus  ARC, 
there  are  no  time  or  power  restric- 
tions, and  contacts  may  be  made  once 
on  phone  and  once  on  CW  on  each 
band,  Oscar  counts  as  one  band.  GA 
mobile  or  portable  stations  count  as  a 
separate  station  in  each  county. 
EXCHANGE: 

QSO  number,   RS(T),  and  QTH  - 
county    for  GA;  state,   province,  or 
country  for  others.   GA  to  GA  con- 
tacts are  permitted, 
SCORING: 

Each  completed  contact  counts  2 
points,  GA  stations  multiply  QSO 
points  by  number  of  different  states 
and  VE  provinces  worked.  DX  sta- 
tions may  be  worked  for  QSO  points, 
but  do  not  count  as  multipliers. 
Others  multiply  QSO  points  by  num- 
ber of  GA  counties  (159  max  J.  No 
repeater  QSOs  permitted,  except  via 
Oscar ! 
FREQUENCIES: 

CW  -  1805,  3590,  7060,  14060, 
21060,  28050;  SSB  -  3900,  3975, 
7245,  14290,  21360,  28600;  Novices 
-  3718,  7125,  21110,  28110.  Try 
160m  at  0300  GMT,  10m  on  the 
hour,  and  15m  on  the  half  hour 
during  daylight  hours. 


May  7-8 

May  7-9 
May  7-9 
May  14-15 
May  14-15 
May  14-16 
May  15 
May  22 
June  4-5 
June  11-12 
June  18-19 
June  25-26 
July  2-3 
July  4 
July  9-10 
July  16-17 
July  15-17 
Aug  20-21 
Aug  20-21 
Sept  10-11 
Oct  1  -2 
Oct  15-16 
Oct  15-17 
Nov  5-6 
Nov  13 
Nov  19-20 
Ctee3-4 
Dec  1011 


Triple  Letter  QSO  Party 

Georgia  QSO  Party 

Vermont  QSO  Party 

Kansas  QSO  Party 

Mass.  QSO  Party 

Michigan  QSO  Party 

World  Telecommunications  Day  —  Phone 

World  Telecommunications  Day  —  CW 

IARS/CHC/FHC/HTH  QSO  Party 

ARRL  VHF  QSO  Party 

West  Virginia  QSO  Party 

ARRL  Field  Day 

QRP  -  Summer  -  Contest 

ARRL  Straight  Key  Night 

IARU  Radiosport  Championship 

Apollo  II  8th  Anniversary  Contest 

10-10  Net  Summer  QSO  Party 

New  Jersey  QSO  Party 

Worldwide  SARTG  RTTY  Contest 

VHF  OSO  Party 

Open  CD  Party  -  CW 

Open  CD  Party  -  Phone 

Manitoba  OSO  Party 

ARRL  Sweepstakes  -  CW 

OK  DX  Contest 

ARRL  Sweepstakes  —  Phone 

ARRL  160  Meter  Contest 

ARRL  10  Meter  Contest 


AWARDS: 

Certificates  to  highest  scoring  sta- 
tion in  each  state,  province,  country, 
and  GA  county.  Other  certificates  as 
warranted.  Plaques  to  highest  scorers 
outside  GA  and  GA  mo  bile/  portables. 
ENTRIES: 

Logs  should  show:  date  /time  in 
GMT,  call,  exchange  sent/rcvd,  band, 
emission  type,  and  multipliers 
claimed.  Checklists  appreciated- 
Include  a  signed  declaration  {usual) 
and  mail  your  entry  to  Columbus 
ARC,  c/o  Jeanne  J,  Hunting  K4RHU, 
2701  Peabody  Ave.,  Columbus  GA 
31904.  Entries  should  be  postmarked 
no  later  than  June  8th.  Include  a  large 
SASE  for  results.  Note:  Novices 
should  designate  their  togs  as  suchl 


VERMONT  QSO  PARTY 

Starts^  2100  GMT  May  7 

Ends;  0100  GMT  May  9 

Sponsored  by  the  Central  Vermont 
Amateur  Radio  Club,  the  contest  is 
open  to  all  amateurs.  The  same  station 
may  be  worked  once  on  each  band 
and  mode,  Mobile  stations  may  be 
worked  from  each  new  county.  QSO 
Party  contacts  can  be  credited  toward 
the  W-VT  (Worked  VT  Award)  for 
working  13  of  VT's  14  counties. 
EXCHANGE: 

QSO    number,   RStT),  and  county 
for    VT   stations;  ARRL  section   for 
others. 
SCORING: 

VT  stations  score  1  point  per  con- 
tact and  multiply  by  the  number  of 
ARRL  sections  and  countries  worked. 
All  others  score  3  points  per  VT 
station  worked  and  multiply  by  the 
number  of  VT  counties  worked  on 
each  band 
AWARDS: 

Trophies  to  highest  scoring  station 
outside  VT  and  single  operator  in  VT. 
Certificates  to  high  scorers  in  each 
ARRL  section/ DX  and  to  2nd,  3rd, 
and  4th  highest  scoring  VTs,  Special 
certificate,  too,  for  multi-operator  and 
mobile  stations  in  VT. 
FREQUENCIES: 

Try  CW  on  odd  hour  and  phone  on 
even  hour  GMT  .  .  .  3556,  7055, 
14055,  21Q55,  23160,  50260, 
144-144.5,  3909,  7290,  14325, 
21375,  28600,  50360,  145.8,  3932. 
LOGS: 

In  order  to  be  eligible,  logs  or 
copies  should  be  sent  with  an  SASE 
before  June  15th  to:  Peter  Kragh 
W1AYK/K2UPD,  170  Summit  Ave., 
Ramsey  NJ  07446. 

KANSAS  QSO  PARTY 
Starts:  2000  GMT, 
Saturday,  May  14 
Ends:  2400  GMT, 
Sunday,  May  15 
Work  each  station  once  per  band 
per    mode.    Remember  that  CW  and 
phone  segments  are  separate  bands, 
EXCHANGE: 

KS  send  RS{T)  and  county;  others 


send   RS(T)  and  state/ province/coun- 
try. 
FREQUENCIES: 

Look  for  CW  55  kHz  up  from  the 
bottom  of  the  band,  and  phone  25 
kHz  above  Advanced/General  split* 
SCORING: 

KS  stations  multiply  number  of 
QSOs  times  sum  of  states,  provinces, 
and  other  ARRL  countries  worked. 
Others  multiply  total  KS  contacts 
times  the  number  of  KS  counties 
worked  (105  max,), 
ENTRIES/AWARDS: 

Awards  to  top  scorers  in  each 
state/ province  and  ARRL  country. 
Send  logs  and  comments  to:  Robert 
Davis  K0FPC,  1857  South  4th,Saiina 
KS  67401.  Be  sure  to  include  your 
name  and  address.  SASE  is  not  re- 
quired for  summary  of  res u Its. 


MICHIGAN  QSO  PARTY 

Starts:  1800  GMT, 

Saturday,  May  14 

Ends:  0200  GMTf 

Monday,  May  16 

This  year's  contest  is  sponsored  by 
the  Oak  Park  ARC,  This  year  phone 
and  CV\f  are  combined  into  one  con- 
test, Ml  stations  can  work  Ml  counties 
for  multipliers.  A  station  may  be 
contacted  once  on  each  band /mode. 
Portable /mob  lies  may  be  contacted  as 
new  contacts  each  time  county 
changes* 
EXCHANGE: 

RS(T)r     QSO     number,     GTH     - 
county  for  Ml;  state  or  country  for 
others. 
FREQUENCIES: 

Phone  -  1815,  3905,  7280,  142S0, 
21330,  28580;  CW  -  1810,  3540, 
7035,  7125,  14035,  21035,  21125, 
28035,  28125.  1600  to  1900  GMT, 
try  15m  on  the  hour,  10m  on  the  half 
hour.  VHF  -  50.125,  145.025, 
SCORING: 

Multipliers  are  only  counted  once. 
For  Ml  stations:  1  point  per  QSO 
times  (states  +  countries  +  Ml 
counties).  KL7  and  KH6  count  as 
states,  VE  counts  as  a  country.  Max 
multiplier  =  80.  Non-Mi:  QSO  points 
times  Ml  counties.  Max.  multiplier  = 
83.  QSO  points  -  1  point  each  Ml 
QSO,  5  points  each  Ml  special  event 
station  QSO  (no  ITU  suffixes). 
VHFonly  entries,  same  as  above, 
except  multipliers  per  VHF  band  are 
added  together  for  total  multiplier, 
AWARDS: 

Only  single  operator  entries  qualify. 
Several  trophies,  plaques,  and  certifT 
cates  will  be  given,  as  appropriate. 
ENTRIES: 

A  summary  sheet  is  requested, 
showing  scoring  and  other  pertinent 
info  (name  and  address  in  block  fet- 
ters, and  a  signed  declaration  that  all 
rules  and  regulations  have  been  ob- 
served). IVll  stations  include  club  name 
for  combined  club  score.  Results  will 
be  final  on  July  30th,  and  wilt  be 
mailed  to  all  entries.  Mailing  deadline 
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Is  June  20th,  to:  Mark  Shaw 
WA8EDC,  3810  Woodman,  Troy  Ml 
480  84. 

During  Ml  week.  May  14  to  21,  all 
Ml  QSOs  may  be  counted  toward  the 
following  awards/certificates  offered 
by  the  governor  of  Ml; 
1.A  Ml  ham  submits  log  info  and 
names/addresses  of  15  or  more  con- 
tacts made  with  out-of-state  or  DX 
hams  with  information  regarding  Ml. 

2.  An  out-of-state  ham  submits  log 
information  and  names/addresses  of  at 
least  5  Ml  hams  who  related  facts  to 
him  about  Ml  {includes  VEsJ. 

3.  Foreign  ham  (excluding  any  resi- 
dent of  Canada)  submits  the  call 
tetters  and  name  /address  plus  log 
information  for  at  least  one  Ml  ham 
who  has  told  him  about  Ml. 

Only  OSOs  made  during  Ml  Week, 
May  14-21,  will  be  considered  valid. 
All  applications  for  certificates  must 
be  postmarked  by  July  1st  and  mailed 
to  Gov,  William  Mil  liken,  Lansing  Ml 
48902. 

WORLD  TELECOMMUNICATIONS 

DAY  CONTEST 

Phone 

0000  GMT  to  2400  GMT, 

Saturday,  May  15 

CW 

0000  GMT  to  2400  GMTf 

Saturday,  May  22 

Sponsored  by  the  Brazilian  Ministry 
of  Communications,  this  contest  has 
been  instituted  in  order  to  com- 
memorate yearly  the  "World  Telecom- 
munications Day"  {May  17th).  Each 
participating  radio  amateur  will 
attempt  to  make  the  highest  possible 
number  of  contacts  with  the  different 
ITU  zones  of  the  world  in  order  to 
enable  his  country  to  win  the  ITU 
trophy.  AH  bands,  160  to  10  meters, 
and  all  modes,  phone/CW,  may  be 
used.  Categories  include:  single  op, 
multiband,  fixed  or  mobile  in  mari- 
time ITU  zones  76  to  90,  clubs/asso- 
ciations as  multi-op/rnultiband, 
EXCHANGE: 

RS{T)and  ITU  zone. 
SCORING: 

Contacts  with  stations  in  same 
country  =  0  points.  Different  country, 
same  ITU  zone:  1O40m  =  t  pt.,  80 
and  160m  =  2  pts.  Different  country, 
different  ITU  zone,  same  continent: 
1 0~20m  =  2  pts,,  40m  =  3  pts.,  30  and 
160m  =  4  pts.  Different  country, 
different  ITU  zone,  different  con- 
tinent: 10- 20m  =  3  pts.,  40m  =  5  pts., 
80  and  160m  =  6  pts.  Final  score  *s 
total  QSO  points  times  total  number 
of  different  ITU  zones.  Seme  station 
may  be  worked  on  different  bands  for 


additional  QSO  points,  but  multipliers 
only  count  once  regardless  of  bands. 
The  country  score  will  be  the  sum  of 
the  top  five  scores  from  the  country 
on  each  mode, 
AWARDS: 

Gold,  silver,  and  bronze  medals  will 
be  awarded  to  the  three  highest 
scoring  stations  in  the  world  on  each 
mode.  Diplomas  will  be  awarded  to 
the  three  highest  scoring  stations  in 
each  country  on  each  mode.  For 
countries  with  high  numbers  of 
entries,  diplomas  to  the  top  three  in 
each  call  area, 
ENTRIES: 

Separate  logs  for  each  mode  and 
must  show  time/date  in  GMT,  ex- 
change, band,  multipliers,  and  QSO 
points.  Include  a  summary  sheet.  Logs 
must  be  postmarked  before  June  30th 
and  addressed  to:  LAB  RE,  UlT  Con- 
test Coordination,  PO  Sox  07-0004, 
70.000  -  Brasilia,  DF,  Brazil. 

SAN  JOSE 

BICENTENNIAL 

AWARD 

The  handsome  3-color  certificate  of 
award  offered  by  the  Santa  Clara 
County  Amateur  Radio  Association  to 
celebrate  the  200th  anniversary  of  the 
founding  of  San  Jose,  California,  will 
now  be  easier  to  earn  for  ham  radio 
operators  outside  the  continental 
United  States.  For  such  stations,  point 
values  have  been  doubled  over  those 
originally  announced  when  the  certifi- 
cate first  became  available.  This 
change  was  made  in  recognition  of  the 
present  low  level  of  sunspot  activity 
and  consequent  low  level  of  casual  DX 
activity. 

The  San  Jose  Bicentennial  Award  is 
given  to  all  stations  requesting  it  who 
accrue  a  total  of  200  points,  according 
to  the  table  below.  The  list  of  stations 
worked  must  include  a  specified 
minimum  number  of  SCCARA 
members  (given  in  parentheses  in  the 
table}  and  may  include  contacts  with 
either  of  the  SCCARA  club  stations, 
W6UU  or  W6UW,  other  stations  in  the 
San  Jose  area  (Santa  Clara  county), 
and  stations  outside  of  Santa  Clara 
County  but  in  the  Pacific  Division  of 
the  ARRL. 

TABLE  OF  POINTS 
From  outside  cont'f  U.S.: 
W6UU  or  W6UW  TOO  points 

SCCARA  Members  50  (2) 

Other  S.C.  County  4 

Pacific  Division  2 

From  6th  District  outside  S.C  County: 
W6UUorW6UW  20  points 

SCCARA  Members         10(5) 


RESULTS  OF  THE  1976  EUROPEAN  DX  CONTEST,  WAEDC  -  RTTY 

Trophy  winners: 

CT1 EQ  —  Europe  single  op  W 1  MX  —  North  America  multi-op 

1 1 P YS  -  Europe  Multi-op  DJ4KW/4X  -  Asia 

WA0YDJ/4  -  North  America  single  op       13-13018  -  SWL 

* 

Of  41  entries  listed  In  the  results,  only  3  were  from  the  US,  in  the  single 
op  category  —  How  about  a  little  more  activity  next  year?l 


Bit  I  Vette  K6TXR  was  the  designer  of  the  San  Jose  Bicentennial  Award 
certificate.  Here  he  shows  it  to  Dick  Barrett  W6CFK  (on  the  left).  Dick 
originally  proposed  that  the  club  issue  the  award. 


Other  S,C  County  2 

in  U.S.,  outside  6th  Dist.: 
W6UUorW6UW  50  points 

SCCARA  Members  25(2) 

Other  S.C.  County  2 

Pacific  Division  T 

From  inside  S.C.  County: 
W6UU  or  W6UW  10  points 

SCCA  R A  Members  5(10) 


Other  S.a  County 


1 


Applicants  for  the  award  should 
send  their  list  of  stations  worked,  with 
pertinent  log  data  (no  QSLs  neces- 
sary) to  the  club  secretary  at 
SCCARA,  PO  Box  6,  San  Jose  CA 
95103.  With  the  application,  include 
$1 .00  U.S.  or  5  I  RCs  to  cover  part  of 
the  cost  of  preparation  and  mailing. 


r-t  ac3  yv? 


;KG6 


Southeast  Asia,  amateur  prefix  style.  Thanks  to  Old  Man,  the  Bulletin  of  Swiss 
Short  Wave  Amateurs. 
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Briefs 


'* 


from  page  18 

isn't  capable  of  handling  the  hundreds 
of  complaints,  and  those  who  have 
nothing  more  than  canceled  checks  to 
show  for  their  Trigger  orders  may  well 
have  to  hire  their  own  lawyers  to  get 
their  money  back.  The  Illinois  AG 
brought  charges  against  Treger  last 
year,  but  ran  into  delay  alter  delay  in 
seeking  a  court  ruling.  But,  now  that 
the  court  seems  ready  to  act.  Assistant 
AG  McPhee's  work  Is  far  from  over* 
Next  he  must  begin  preparations  for 
answering  the  hundreds  of  people  who 
have  filed  complaintsH  and  help  them 
(or  their  attorneys)  collect.  "The 
trouble  with  my  job,"  McPhee  told 
73t  "is  that  the  work  only  really 
begins  after  the  trial  is  over/' 


Recent  interviews  with  FCC  field 
office  officials  indicate  that  since  the 
elimination  of  license  fees  early  in 
1977,  the  amount  of  prospective  ama- 
teurs falling  exams  has  drastically 
increased.  Here  are  some  results  from 
a  western  office  early  in  February: 
Technician  —  5  passed,  4  failed;  Gen- 
eral -  3  passed,  15  failed;  Advanced  - 
16  passed,  0  failed;  Extra  —  1  passed, 
4  failed 


Thanks  to  the  West  Coast  DX  But- 
i&tin:  The  FCC  has  reportedly  clari- 
fied how  to  measure  Novice  power. 
Now  the  measurement  must  be  all 
power  into  the  final  tube  (exclusive  of 
heater  power}.  Thus  a  screen-grid  final 
must  not  only  include  the  plate  input 
power  but  also  the  screen-grid  input 
power.  The  Buffet  in  also  reports  that 
the  Marconi  Memorial  Station, 
II4FGM,  is  usually  active  on  weekends 
between  1600Z  and  1800Z.  That's  20 
and  1 5m  SSB  and  CW.  QSL  to  I4BFY 
or  PO  Box  31 13,  Bologna,  Italy, 


We  stand  corrected  on  our  March 
new  product  review  concerning  the 
Hy-Gain  3750  transceiver.  We  re- 
ported it  to  be  the  most  expensive 
amateur  transceiver  available,  but  as 
K4AVU  points  out,  the  Collins 
KWM-2A  is  priced  at  $3533,  nearly 
$1 500  higher  than  the  3750. 


All  eyes  had  begun  to  focus  on 
Dayton  at  deadline  .  .  .  the  April  29, 
30,  May  1  extravaganza  will  hold 
quite  a  few  surprises  in  the  way  of 
equipment  and  ham  radio  politics.  It 
will  also  mean  the  naming  of  "The 
Radio    Amateur    of    the    Year"    and 


IRS  (the  Interstate  Repeater  Society)  auction  in  Nashua  NH>  The  73  booth  is 
at  the  feft  center  with  Technical  Editor  Rich  Force  WBtASL,  Executive  Editor 
John  Motnar  WB2ZCF,  and  Marketing  Director  Sherry  Smythe  hard  at  work. 


The  Specific  Event  Achievement 
Award/1  aimed  at  one  or  more  radio 
amateurs  for  participation  in  an  out- 
standing event  associated  with  ham 
radio  during  1976.  See  you  there! 

Until  recently,  very  little  two  meter 
coverage  has  been  available  on  a  large 
section  of  the  Pennsylvania  Turnpike, 
one  of  the  most  heavily  traveled 
routes  in  the  country.  That's  been 
changed,  with  the  arrival  of  WR3AIZ, 
a  147.75/147.15  machine  now  oper- 
ating from  Blue  Knob  mountain,  17 
miles  southwest  of  Altoona  PA. 

Turnpike  coverage  extends  from 
mile  marker  100,  near  Somerset,  to 
mile  marker  200,  near  Carlisle, 
assuming  average  power  and  antenna. 
The  machine  is  carrier-access  and  open 
to  all,  24  hours  a  day. 


Sign  of  the  times  in  Canada:  A 
licensed  amateur  operating  a  rig  that 
was  cleaned  up  to  DOC  recommenda- 
tions was  recently  fined  $100  dollars 
in  small  claims  court  in  Quebec  for 
"inadvertent  jamming  of  radio  and  TV 
shows."  Four  of  the  man's  neighbors 
filed  the  complaints,  for  which  he 
could  have  been  fined  a  maximum  of 
$1600,  The  honorary  counsel  for  the 
Radio  Society  of  Ontario  and  the 
counsel  for  the  Canadian  division  of 
the  ARRL  are  currently  investigating 
the  case. 


The  StK  Meter  International  Radio 
Klub  (SMIRK)  has  proposed  some 
interesting  changes  to  the  FCC 
Assigned  RM  number  2832,  SMIRK 
has  petitioned  for  all  classes  of  license 
(except  Novice)  to  be  granted  CW 
status  between  50,0  and  50.1  MHz,  a 
segment  currently  reserved  for  Ad- 
vanced and  Extra.  SMIRK  argues  that 
their  plan  would  allow  more  Tech- 
nicians access  to  CW  practice  through 
operating,  since  they'd  n&ed  to  add 
extra  equipment  to  get  on  the  Novice 
bands  recently  authorized  at  HF. 
Thanks  to  K5ZMS. 


Updating  our  guest  editorial  last 
month  on  the  Buffalo  snow  disaster: 
WBEN's  lead  in  rebroadcasting  CB  and 
amateur  traffic  reports  on  the  BC 
band  has  been  endorsed  by  the  NAB. 


In  a  filing  with  the  FCC,  assigned 
number  RM-2830,  NAB  argues  that 
broadcasters  are  In  a  good  position  to 
use  emergency  information  taken 
from  ham  and  CB  sources  for  the 
public  good.  No  opposition  is  re- 
ported* 

With  the  deregulation  of  repeaters 
proposed  by  the  FCC,  frequency 
changes  will  be  common.  This  could 
mean  added  crystal  expense  for  users. 

Clubs  could  follow  the  lead  of  the 
Minuteman  Repeater  Association, 
which  used  a  "crystal  bank"  after 
their  users  invested  in  crystals  for  a 
repeater  whose  frequency  had  to  be 
changed.  Regular  users  of  the  Stone- 
ham  (MA)  machine  found  that  GRM 
from  another  repeater  made  copy 
difficult.  AH  parties  agreed  that  the 
Stoneham  machine  would  exchange 
frequencies  with  a  low  power  CD 
machine  which  was  primarily  used  for 
emergencies.  The  Minuteman's  editor 
reports  that  the  frequency  exchange  is 
working  fine. 


An  experiment  in  sporadic  £  propa- 
gation on  six  meters  is  underway  on 
the  north  coast  of  Brittany,  France.  A 
F3THF  beacon  is  on  the  air  at  50.1 
MHz.  ft  uses  FSK  keying  at  t70  Hz 
shift.  Initial  power  is  100  Watts, 
although  If  no  RFI  problems  are 
encountered,  that  will  be  raised  to  1 
kW, 

The  antenna  is  aimed  toward  Cen- 
tral America,  and  should  provide  the 
east  coast  of  the  United  States  some 
coverage.  Initial  plans  are  for  the 
beacon  to  be  on  the  air  from  May  1st 
to  August  3tst  each  year.  Reports 
should  be  sent  to  Ed  Tilton  W1HDG, 
ARRL,  225  Main  St.,  Newington  CT 
061 11.  Thanks  to  the  Six  Meter  Inter- 
national Radio  Klub  (SMIRK), 


"Contestor's  Luck"  continued,  sun- 
spot  wise,  through  the  second  weekend 
of  the  ARRL  DX  Contest  European 
signals  on  the  East  Coast  surpassed  the 
59+  mark  for  two  consecutive  days, 
March  5th  and  6th.  Several  long-time 
DXers  called  it  the  best  15m  condi- 
tions in  3,  even  4  years!  CW  weekends 
weren't  bad  either,  with  the  first 
session  serving  up  superb  openings  on 
15m  and  10m  as  well. 


Hqw  Products 


from  page  30 

200  hours  battery  life  in  a  small 
hand- held  case.  The  unit  measures  dc 
volts  from  100  uV  to  1  kV,  ac  volts 
from  100  uV  to  750  V,  dc  and  ac 
current  from  100  nA  to  20  A,  and 
resistance  from  100  ufi  to  20  megs. 
The  basic  accuracy  of  reading  on  dc  V 
is  0.1%  +1  digit.  Features  of  the 
Model  22  include:  hand-held  por- 
tability. 200  hours  battery  life  {dis- 
posable batteries),  large  .5  Inch  LCD 
display,  current  measurement  to  20 
Amps,   standard  size   batteries,  over- 


load protection,  0,1%  basic  accuracy, 
reading  hold  feature,  and  rugged  con- 
struction, 

The  Data  Tech  Model  22  digital 
multimeter  has  been  called  the  "Ulti- 
mate DMM,"  because  no  specifica- 
tions are  sacrificed  to  implement  the 
small  case  size.  The  field  service 
engineer  can  achieve  laboratory  grade 
accuracy  In  a  hand-held  DMM  that  can 
be  read  in  direct  sunlight. 

The  Model  22  is  available  with 
disposable  batteries,  nickel  cadmium 
rechargeable  batteries  (60  hours  oper- 
ation per  charge),  or  for  ac  operation. 


Optional  accessories  include  carrying 
case,  test  lead  kit,  push -to- hold  (read- 
ing) probe,  high  voltage  probe,  and  rf 
probe.  The  basic  selling  price  of  the 
Model  22  is  $234.  Data  Techf  2700 
South  Fairview,  Santa  Ana  CA  92704, 


HARRtSON  HOTLINE 

A  new  tollfree  J'Order  Hotline"  has 
been  established  by  Harrison  Radio 
Corporation  for  amateur  radio  equip- 
ment and  accessories  ordering.  The 
new  number  is  (800)645-918/.  It  will 
be  available  for  use  by  retail  cus- 
tomers, as  well  as  the  dealers  being 
serviced  by  Harrison's  "Two-Step" 
Division,  The  new  WATS  number  is 
nationwide,  excluding  New  York 
State. 


NEW  HEADQUARTERS  FOR 
AP  PRODUCTS 

AP  Products,  Incorporated,  of 
Painesville  OH,  is  expanding  its 
facilities  with  the  addition  of  a  new 
headquarters  building. 

The  new  building  at  1382  West 
Jackson  Street  in  Painesville  Is  now 
housing  the  company's  Customer 
Service.  Accounting,  and  Management 
offices. 

The  original  facility  at  72  Corwin 
Drive,  just  around  the  corner,  will 
now  accommodate  an  expansion  of 
the  company's  Engineering  Services 
department. 

Mail  to  the  company  can  still  be 
addressed  to  Box  110,  Painesville  OH 
44077,  The  same  phone  number  is 
still  in  use:  (216J-354-2101. 
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THE  WORLD'S  MOST  COMPLETE  LINE  OF  VHF-FM  KITS  AND  EQUIPMENT 


RX28C 


RX28C  W/T.  . 
RX50C  Kit    .  - 

RX50CW/T     . 
RX144C  Kit     . 

RX144C  W/T  . 
RX220CKU.   . 

RX220CW/T  . 
RX432C  Kit.  . 

RX432CW/T  . 


2&-3S  MHz  FM  receiver  with  2 
pole  10.7  MHz:  crystal  filter  L  . 
same  as  above— wired  &  tested 
30-60  MHz  revr  w/2  pole  1  0.7 

MHz  crystal  filter , 

same  as  above— wired  &  tested 
1 40- 170  MHz  revt  w/2  pole 

10.7  MHz  crystal  filter 

same  as  above— wired  &  tested 
210-240  MHz  revr  w/2  pole 
10-7  MHfc  crystal  filter  .  .  .  ,  . 
same  as  above— wired  &  tested 
432  MHz  revr  w/2  pole  10.7 
MH2  crystal  filter  ....,,  ♦  * 
same  as  above— wired  &■  tested 


.%    59.95 

.  104.95 

.  59.95 

.  104.95 

.  69.95 

.  114.95 

.  69.95 

•  Jt4.95 

•  79,95 

•  124,95 


RECEIVERS 


HXLf    ,   .   .   , 

RF2S  Kit  ,  . 
RF50  Kit  .  . 
RFJ44P  Kit, 
RF220D  Kit. 

RF432  Kit,   . 

IF  10.7F  Kit 

FM4S5  Kit,  , 
AS2  Kit       . 


accessory  filter  for  above  receiver  kits 
gives  70  dB  adjacent  channel 

rejection 8.50 

10  mtr  RF  front  end  10-7  MHz  out  12.50 
6  mtr  RF  front  end  10.7  MHz  out  12.50 
2  mtr  RF  front  end  10,7  MHz  out  1750 
220  MHz  RF  front  end  10.7  MHz 

out 17.50 

432  MHz  RF  front  end  10.7  MHz 

out  . .  ,   .   ,  .  ,  .  .   .      27.50 

10,7  MHz  IF  module  includes  2 

pole  crystal  filter  ,  -  . 27,50 

455  KHz  IF  stage  plus  FM  detector  17.50 
audio  and  squelch  board 15.00 


TX50  -  -  .  . 
TX50W/T.  , 
TX144B  Kit. 
TX  1448  W/T 
TX220B  Kit. 


transmitter  exciter,  1  watt,  6  mtr.  39-95 

same  as  above— wired  &  tested    .  .  59+95 

transmitter  exciter— 1  watt-2  mtrs  29.95 

same  as  above— wired  &.  tested-  .  .  49.95 
transmitter  exciter  —  Iwatt  —  220 

MHz   ....,...--.-......  29.95 


TRANSMITTERS 


TX220B  W/T 
TX43  2B  Kit  ■ 
TX432B  W/T 
TX150  Kit-  ■ 
TX  150  W/T  . 


same  as  above -wired  &  tested    *  .  49,95 

transmitter  exciter  432  MHz    *  -  .  39.95 

same  as  above -wired  4t  tested    »  *  59.95 

300  milliwatt,  2  mtr  transmitter    .  19,95 

same  as  above  —  wired  &  tested    .  -  29.95 


PA25  01H  Kit  . 


PA2501HW/T. 
PA4010H  Kit  . 

PA4010H  W/T. 
PA50/25  Kit    - 

PASO/2  5  W/T  . 
PA  144/1 5  Kit- 


PA144/25  Kit  . 
PA220/15  Kit  . 
PA432/10  Kit  . 

PA1  40/10  W  /T 
PA  140/30  W/T 


2  mtr  power  amp -kit  lw  in-25w 
out  with  solid  state  switching, 

case,  connectors 59.95 

samp  as  above— wired  &  tested    .  .      74.95 
2  mtr  power  amp-lOw  in-40w 

out— relay  switching 59.95 

same  as  above— wired  &  tested    *  ,      74.95 

6  mtr  power  amp,  lw  in,  25w  out, 

less  case,  Connectors  &  switching  .      49,95 

same  as  above,  wired  &  tested,  ■  ■      69.95 

2  mtr  power  amp-lw  in -J  5w 

out— less  case,  connectors  and 

switching *  .  .  .  *  .  +  *  ■      39.95 

same  as  PA  144/1 S  kit  but  25w  .  .  49.95 
similar  to  PA  144/1 5  for  220  MHz  39.95 
power  amp— similar  to  PA144/15 
except  I0wand432  MHz  .....  49.95 
JOw  in-l40w  out-2  mtr  amp  .  .  179.95 
30w  in-140w  out-2  mtr  amp    ,   .    159.95 


POWER  AMPLIFIERS 


Blue  Line 


Model 

BLB  3/150 
BLC  10/70 
BLC2/70 
BLC  10/150 
BLC  30/150 
BLP  2/60 
BLD  1  0/60 
BLD  10/120 
BLE  10/40 
BLE  2/40 
BLE  30/80 
BLE  10/80 


*    RF  power  amp,  wired 
CW-FM-SSB/AM 

Power 
Frequency        Input 

45^    5SMHz  3W 

140160MHz  10W 

140160MHz  2W 

140-1 60MHz  I0W 

140- 160MHz  30W 

22O-230MHZ  2W 

2  20-2  30MHz  10W 

220-2 30MH*  I  0W 

420-470MHz  10W 

420470MHz  2W 

420-4  70  MHz  30W 

420-470  MHz  10W 


&  tested*  emission— 


Power 
Output 

150W 

70W 

70W 

15  0W 

150W 

60W 

60W 

120W 

40W 

40W 

SOW 

80W 


TBA 
139.95 
159.95 
259,95 
239.95 
159,95 
139.95 
259.95 
139,95 
159,95 
259.95 
289,95 


POWER  SUPPLIES 


PStSC  Kit  .  . 


PS15CW/T  , 
PS25C  Kit  .  . 


PS25CW/T  . 
PS25M  Kit.  . 
PS25MW/T  , 


1 5  amp--l  2  volt  regulated  power  sup- 
ply w/casa,  w /fold- back  current  limit- 
ing and  overvoltage  protection  u.  .      79.95 
same  as  above— wired  &  tested    .  ,      94.95 
2  5  amp— 12  volt  regulated  power  sup- 
ply w/caset  w/fold-bsck  current  limit- 
ing and  ovp   ...,..,..,,..    129,95 
same  as  above—  wired  &  tested    .  ,    149.95 
same  as  PS25C  with  meters  ....    149,95 
same  as  above -wired  &  tested    .  ,    169.95 


O.V.P.  ,  .  . 
PS  3 A  Kit  ► 
PS301  2  W/T 


adds  over  voltage  protection  to  your 
power  supplies,  1  5  VJ>C  max.     .  -        9.95 
12  volt-power  supply  regulator  card 
with  fold-back  current  limiting  .  .        8.95 
new  commercial  duty  30  amp  12  VDC 
regulated  power  supply  w/case, 
w /fold-back  current  limiting  and 
overvoltage  protection      239,95 


RPTSOKit.  . 
RPT50 .  ,  ■  . 
RPT144  Kit  . 

RPT220  Kit  . 

RPT432  Kit  . 

RPT144  W/T 
RPT220W/T 
RPT432  W/T 
DPLA50 .   .   . 


repeater  -6  meter  »  ,,.......   465-95 

repeater— 6  meter,  wired  &  tested     695,95 
repeater- 2  mtr- lSw— complete 

(less  crystals)    ...... 465-95 

repeater-220  MHz— ISw— complete 


REPEATERS 


(less  crystals) 
repeater-ID  watt-432  MHz 
(less  crystals)  .,,.,.... 
repeater- IS  watt— 2  mtr.  .  . 
repeater- 1 5  watt-220  MHz. 
repeater- 10 watt— 432  MHz, 
6  mtr  close  spaced  duplexer  . 


465,95 

515.95 
695.95 
695.95 
749.95 
575,00 


TRX50  Kit 


TRX144  Kit 
TRX220  Kit 
TRX432  Kit 


TRC-1 
TRC2 


Complete  6  mtr  FM  transceiver  kit, 
20w  out,  10  channel  scan  with  case 
(less  mike  and  crystals).  ......  249.95 

same  as  above,  but  2  mtr  &15w  out2l9.9S 
same  as  above  except  for  220  MHz  219.95 
same  as  above  except  1 0  watt  and 

*T  i?  £   JV1  il  Ze        ■■■■■■■-■■v        +        i-l        +        l-  Je  3  T"+  jT  J 

transceiver  case  only 19-95 

transceiver  case  and  accessories  ,  .      39,95 


TRANSCEIVERS 


SYN  II  Kit. 


SYNIIW/T 
MO-1  Kit,  - 
TO  l  Kit  .  « 


2  mtr  synthesizer*  transmit*  offsets 
programmable  from  100  KHz-10  MHz, 
(Mars  offsets  with  optional 

adapters)    ....*».. 169.95 

same  as  above—wired  &  tested  .  .  239,95 
Mars/cap  offset  optional  -  .  .  -  .  *  2,50 
l£  MHz  optional  tripler 2.50 


SYNTHESIZERS 


DPLA144   . 
DPLA220  - 

DPLA432   . 

DSC U  ,   .  . 


DSC-N 


2  mtrt  600  KHz  spaced  duplexer, 
wired  and  tuned  to  frequency  .  , 
220  MHz  duplexer,  wired  and 
tuned  to  frequency  ....,.,, 

rack  mount  duplexer 

double  shielded  duplexer  cables 
with  PL259  connectors  (pr.)    .  . 
same  as  above  with  type  N 
connectors  (pr,)     .....*.., 


379.95 

379,95 
319.95 

25.00 

25.00 


HT  144  B  Kit 

NIG  AD.  .  .  . 
B  L- 12  ■  *  ■  * 
Rubber  Duck 


2  mtr,  2w,  4  channel)  hand  held  receiver 
with  crystals  for  146.52  simplex  .    129.95 
battery  pack,  12  VDCt  14  amp.  .  .     29,95 
battery  charger  for  above    »  .  .  .  .        5.95 
2  mtr,  with  male  BNC  connector  .        S.95 


\WALKIE  TALKIES 
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OTHER  PRODUCTS  BY  VHF  ENGINEERING 


CDl  Kit   .  . 

CD2  Kit   .  . 

CD3  Kit  .  , 

COR2  Kit  . 
SC3  Kit    ,  , 

Crystals   .  . 

CW1D  Kit   . 


CWID 

CWID 

MIC  I 

TS1  W/T,  .  .  . 
TSl  W/T,  .  .  , 

TD3  Kit  .  .  ,  . 
TD3  W/T  .  .  . 
HL144  W/T  ,  . 

HL220W/T  .  . 
HL432W/T  .   . 


10  channel  receive  xtal  deck 
w/diode  switching.  ..,..,, 
10  channel  xmit  deck  w /switch 
and  trimmers   ........... 

UHF  version  of  CDl  deck,  needed 
for  432  multi-channel  operation. 

carrier  operated  relay .  ,, 

10  channel  auto-scan  adapter 

for  RX  with  priority 

we  stock  most  repeater  and  simplex 
pairs  from  146.0-147.0  (each).  , 
159  bit>  field  programmable,  code  iden 
tifier  with  built-in  squelch  tail  and 
ID  timers     .,..,,*,.-,-, 
wired  and  tested,  not  programmed 
wired  and  tested,  programmed   * 
2,000  obm  dynamic  mike  with 

P.T.T,  and  coil  cord 

tone  squelch  decoder.  .»»*,,, 
installed  in  repeater,  including 

interface  accessories    . 

2  tone  decoder  ..,.....,, 

same  as  above -wired  &  tested    , 

4  pole  helical  resonator,  wired  &  tested, 

swept  tuned  to  144  MHi  ban   .   ,         24,95 

same  as  above  tuned  to  220  MHz  ban  24,95 

same  as  above  tuned  to  432  MHz  ban  24,95 


$      695 

14.95 

12.95 
19,95 

19.95 


5.00 


39.95 
54.95 
59.95 

12.95 
5995 

S9.95 
29.95 
39,95 


VHF  ENGINEERING 

DIVISION  OF  BR  0  WNIAN  ELECTR  ONICS  CORP. 
BoxS   /   320  WATER  ST.   /  BINGHAMTON,  N.Y.  13901    /  Phone  607-723-9574 
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Looking  14/est 


Bifi  Pasternak  WA6ITF 
14725  T/tus  St.  $4 
Panorama  City  CA  91402 


It's  been  just  a  couple  of  months 
since  WR6AMD  returned  to  the  air 
after  a  two  month  and  five  day  hiatus. 
You  remember  WR6AMD,  or  rather 
WR6ABE,  It  had  been  abused  beyond 
belief,  taken  over  by  a  small  but 
inconsiderate  group  of  users  who  had 
little  or  no  regard  for  themselves  or 
anyone  else.  In  desperation.  Bob 
Thomberg  WB6JPI  had  taken  the 
system  off  the  air,  restructured  its 
operational  parameters,  and  instituted 
a  rather  stringent  set  of  regulations  to 
guide  its  day-to-day  operation.  It  was 
to  be  a  "make  it  or  break  it"  attempt 
to  save  a  repeater  system  that  had 
been  one  of  the  nation's  pioneering 
efforts  in  this  field.  I  wrote  at  that 
time:  "Would  it  be  greeted  by  a  group 
of  enthusiastic  people,  eager  to  build  a 
new  standard  of  open  format  repeater 
operation,  or  would  the  promised 
vendetta  of  a  selfish  few  be  the  key  to 
making  WR6ABE  go  dark  forever  and 
perhaps  signal  the  end  to  open  format 
relay  communication  elsewhere?" 

For  all  intents  and  purposes, 
WR6A8E  returned  to  operation  on 
Wednesday,  January  5,  1977,  rather 
than  on  the  first,  as  promised.  They 
had  come  on  at  about  10  am  on  the 
first,  but  went  dark  again  In  support 
of  L.A.'s  first  Repeater  Appreciation 
Week.  At  about  three  in  the  afternoon 
on  the  fifth,  WR6ABE  (now  under  the 
callsign  WR6AMD)  came  back  to  life* 
The  first  few  days  were  quiet;  I  sort  of 
suspected  they  would  be.  Repeater 
Appreciation  Week  had  caught  virtual- 
ly everyone  by  surprise,  and  that,  not 
AMD's  return,  was  the  main  topic  of 
discussion.  It  started  over  the  week^ 
end  —  the  direct  violation  of  the 
guidelines  to  see  if  JPl  and  crew  realty 
meant  business;  the  jamming  of  the 
system  with  noise,  carriers,  and  at 
times  even  music;  the  mild  but  notice- 
able "baiting  of  the  control  stations" 
to  see  what  could  be  gotten  away 
with.  Quickly  came  the  response',  first 
the  dropoff  of  the  repeat  function, 
followed  by  a  taped  statement  that 
said  that  in  the  opinion  of  the  control 
stations,  operation  was  below  the 
standard  set  for  the  system  and  that  a 
penalty  of  'V  number  of  minutes 
was  being  exacted,  Then  came  the 
penalty  itself,  in  the  form  of  system 
explanation,  QST  bulletins,  HR 
Report,  etc.  The  control  stations  were 
for  real  and  they  did  intend  to  enforce 
the  rules. 

It  took  about  two  weeks  for  the 
control  operator  baiting  to  subside;  it 
had  been  expected  and  anticipated, 
and  the  numerous  control  stations 
handled  this  situation  in  a  way  that 
proved  that  their  choice  had  been  the 
right  one.  It  did  not  take  long  for 
those  who  had  previously  held  exclu- 
sive title  to  ABE/AJvlD's  air  time  to 
find  out  that  their  action  would  not 
be  tolerated.  Soon  many  tost  interest 
or,    as   t   suspect,   did   not   have   the 


necessary  backbone  to  admit  their 
earlier  wrongdoing  and  outright  disap- 
peared. Except  for  the  jamming  prob- 
I  em,  severe  at  times,  WR6AMD  was  on 
its  way  to  becoming  a  model  repeater 
where  good  manners  and  respect  for 
"thy  fellow  man"  was  the  order  of  the 
day.  Pride  was  returning;  many  old 
faces  were  returning;  they  still  return, 
Five-thirty  weekdays  is  the  time 
you  find  out  when  It  ail  happened  in 
the  previous  twenty -four  hours  if  you 
were  not  around.  That's  the  hour 
when  AMD  goes  away  for  a  while  and 
is  replaced  by  WA6TDD  remote.  Bob 
uses  the  remote  to  read  a  list  of  the 
penalties  incurred,  their  duration,  and 
the  responsible  party.  At  first  many 
people  were  put  off  by  this  QST  — 
embarrassed,  perhaps  -  but  as  time 
has  gone  on,  it  has  only  been  the 
hardcore  troublemaker  who  has  been 
heard  to  protest.  After  the  first  week 
or  so,  many  of  those  incurring  penal- 
ties took  the  opportunity  of  this 
"two-way"  QST  to  express  apologies 
to  those  they  had  offended.  Yes, 
indeed,  "user  abuse"  could  and  was 
being  replaced  by  "user  appreciation 
and  support";  apathy  was  being 
replaced  with  courage,  The  AMD 
experiment  thus  far  has  been  success- 
ful; users'  attitude  adjustment  could 
be  accomplished;  WR6ASE/WR6AMD 
could  be  reborn. 

To  frustrate  jamming  attempts, 
users  have  been  instructed  that  it  is  a 
"major  no -no"  to  acknowledge  being 
jammed,  that  to  do  so  is  to  incur  the 
wrath  of  the  control  stations.  Keeping 
the  system  on  has  to  date  been  far 
more  of  a  temptation  than  the 
acknowledgment  of  jammers,  much  to 
the  frustration  of  those  jamming. 
They  could  jam,  but  the  audience 
acknowledgment  would  not  be 
theirs.  Slowly,  all  but  the  most  dedi- 
cated of  the  jammers  either  have  been 
caught  or  have  given  up  in  disgust  and 
gone  away.  After  all,  it's  no  fun  to 
jam  if  you  do  not  get  the  other  guy's 
goat. 

Enter  "auto-jam,"  Around  the  third 
week  in  January,  a  high  speed  CW 
signal  appeared  at  random  moments 
on  AMD,  How  do  you  T-hunt  down  a 
signal  that  seems  to  come  from  every- 
where and  yet  nowhere  at  the  same 
time?  How  do  you  locate  a  hidden 
transmitter  that  operates  for  about 
four  seconds  every  ten  or  fifteen 
minutes?  How,  when  you  think  you 
have  located  the  general  area  where 
you  think  it  is,  do  you  pack  into  some 
rugged  Southern  California  terrain  to 
locate  a  needle  in  a  haystack?  Sound 
impossible?  Not  if  you  have  the 
tenacity  of  people  like  the  MWRA 
T-hunters.  It  took  only  three  weeks  of 
part-time  T-hunting  to  locate  the 
auto-jam  and  put  it  out  of  service. 
Actually,  it  really  took  about  two  and 
a  half  part-time  weekends,  for  at 
about  three  in  the  afternoon  on 
February  12,  Rick  WA6VSK  literally 
stumbled  over  the  antenna  and  pro- 
ceeded to  dig  auto-jam  out  of  the 
ground.  It  took  cooperation,  tenacity 
and  an  "1-per,"  but  as  usual  even  the 


most  technologically  skilled  of 
jamming  attempts  was  again  thwarted 
by  some  most  skilled  T-hunters. 

Taking  on  a  group  of  T-hunters  as 
well-trained  and  skilled  as  the  MWRA 
group  is  asking  for  defeat.  A  jammer 
just  does  not  have  an  even  chance,  J 
am  convinced  that  if  you  hid  a  trans- 
mitter in  concrete,  threw  it  to  the 
bottom  of  the  Pacific,  and  then  set 
out  to  jam  the  T-hunters  as  well,  they 
would  not  only  recover  the  concrete 
block,  but  uncover  the  identity  of  the 
others  jamming  as  well,  doing  so  in 
record  time.  I  know  they  can  do  it;  I 
have  seen  them  take  on  the  roughest 
assignments  and  never  once  be  faced 
with  defeat.  If  it's  putting  out  rf,  Rick 
or  someone  like  htm  will  find  it, 

The  Procrastination  Will  Get  You 
Everything  Department:  God  bless  the 
ARRL  —  they  never  make  a  mistake. 
You  know  what  I  mean  *  ♦ ,  like 
incentive  licensing  and  the  like.  Now 
they're  making  sure  not  to  make 
another  mistake,  by  involving  them- 
selves in  any  form  of  national  band 
planning  that  they  cannot  completely 
control  from  HQ  In  Mewington.  At  a 
time  when  the  amateur  community 
needs  direction  and  guidance  in  this* 
especially  with  21033  looming  on  the 
horizon,  where  Is  the  Mewington 
crowd?  The  answer,  to  me,  is  quite 
obvious. 

When  their  very  own  questionnaire 
proved  beyond  a  shadow  of  a  doubt 
that  the  amateur  FM  community 
would  not  be  ruled  with  an  iron  hand 
from  HQ,  when  the  concept  of  an 
ARRL- appointed  coordinator  for  each 
area  was  given  thumbs  down  by  the 
majority  of  us,  when  ARRL  member- 
ship was  made  a  necessity  for  appoint- 
ment to  a  coordinator's  job,  the  ama- 
teur community  was  smart  enough 
this  time  to  tell  them  to  get  lost.  So 
rather  than  Looking  at  the  input  they 
had  gathered  and  acting  accordingly, 
the  good  old  League  took  their  well- 
known  ostrich  approach  and  spent  the 
past  year  skillfully  dodging  the  issue. 
In  fact,  they  still  might  be  in  a 
position  to  keep  dodging  if  21033  had 
not  come  along.  Now,  there  are  a  lot 
of  us  who  will  not  let  them  dodge  any 
longer.  It's  a  good  number  of  months 
now  since  that  matter  was  returned  to 
committee  for  further  study,  and  I, 
for  one,  want  to  know  exactly  where 
they  stand. 

Hey,  Mewington,  wake  upl  The 
world  outside  does  keep  on  moving, 
and  If  you  wait,  you  are  going  to  find 
yourselves  left  out  in  the  cold,  We 
have  no  intention  of  having  you  play 
God  and  appoint  whom  you  wish  on  a 
political  level  to  run  things  for  us. 
Many  places  already  have  things 
running  quite  smoothly,  and  what  we 
want  is  liaison  with  other  groups  and 
individuals  doing  similar  work.  We  do 
not  want  any  super  ARRL-appointed 
head  stepping  in  from  left  field  to  try 
to  tell  us  how  things  should  be  done. 
You  have  but  two  choices:  Either 
provide  the  necessary  liaison  between 
coordinating  councils,  or  step  aside  so 
that  someone  who  is  more  qualified 
can  do  your  job  for  you.  21033  has  a 
lot  to  offer,  but  it  cannot  work  unless 
there  Is  total  open  and  ongoing  com- 
munication and  cooperation  between 
those  involved  in  coordination  efforts. 


Next  month  or  next  year  will  be  too 
late.  Now  is  the  time  that  necessitates 
action,  and  If  you  are  not  going  to  act 
as  a  representative  to  all  amateurs, 
members  and  n  on -members  alike,  I 
can  assure  you  that  there  are  others 
who  will  be  happy  to  do  so  without 
you.  If,  as  you  claim,  you  represent  all 
amateurs,  you  will  find  a  way  to  build 
some  structure  of  national  band 
planning  that  represents  the  views  and 
needs  of  aff  amateurs  involved  in  relay 
communication.  It's  your  obligation 
to  do  sol 

Unlike  the  rather  normalized  form 
of  operation  that  one  finds  on  the  low 
bands,  amateur  relay  communications 
is  ever  changing  and  seeking  new 
horizons,  In  the  next  few  years,  there 
might  conceivably  be  "repeaters'1 
on  satellites  in  synchronous  orbit 
providing  worldwide  HT  coverage. 
The  technology  of  relay  communica- 
tions is  ever  advancing,  and  along  has 
come  a  breed  of  amateur  that  has  no 
time  or  patience  for  those  who  pro 
crastinate.  Newington,  if  you  have  no 
intention  of  taking  on  this  formidable 
job,  please  make  your  intentions 
public  now  so  that  those  of  us  who 
are  concerned  with  the  future  can 
start  building  the  framework  of  some- 
thing that  will  forever  bind  all  ama- 
teurs together,  We  realize  the  real 
impact  of  total  repeater/remote 
deregulation,  and  are  prepared  to  take 
on  the  responsibility.  Are  you? 

In  the  June,  1976,  issue  of  this 
magazine,  I  authored  an  article  titled, 
"A  Representative  Democratic  Re- 
public," which  in  essence  presented  a 
basic  structure  for  a  nation  a  I  /interna- 
tional band  planning  council  that  gave 
a  voice  to  virtually  every  concerned 
amateur  and  every  special  interest 
group.  If  you  have  not  read  it,  back 
issues  are  available  from  73  at  a 
nominal  fee,  That's  Issue  #138  for 
those  of  you  who  file  numerically.  I 
do  not  propose  or  hope  to  propose 
that  I  have  all  the  answers,  or  that  this 
idea  is  the  ultimate  solution  to  our 
current  and  future  problems.  I  do  say 
that  it  is  a  fairly  well-conceived 
groundwork,  built  on  your  input,  and 
from  which  the  ultimate  solution 
might  be  obtained  [with  probably  a 
lot  of  modification  to  suit  regional 
needs).  If  you  are  truly  concerned 
about  the  future,  please  take  another 
look  at  this  article,  find  its  faults,  and 
suggest  alternatives.  See  if  it  or  some- 
thing like  it  could  be  worked  into  the 
structure  of  your  area.  Feel  free  to 
tear  it  apart  word  by  word  and  Idea 
by  idea,  and  restructure  it,  Then  let  us 
know  where  you  stand.  A  year  ago 
when  it  was  published,  a  small  need 
for  something  along  those  lines 
existed,  but  21Q33  makes  that  need 
into  a  dire  one.  To  date,  this  has  been 
the  only  comprehensive  band  planning 
attempt  yet  fielded.  I  know  that  there 
are  many  of  you  out  there  with  even 
better  ideas,  but  unless  you  put  them 
down  on  paper  and  let  Wayne  Green 
or  myself  know  exactly  what  you  feel, 
we  can  do  little  except  present  our 
own  ideas,  and  hope  that  they  satisfy 
your  needs  today  and  in  years  to 
come,  if  the  ARRL  feels  like  procras- 
tinating on  this  subject  let  it.  VHF, 
UHF,  FM,  and  repeaters  have  always 
been  treated  by  them  as  a  stepchild, 
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anyhow.  We  just  nught  be  a  lot  better 
off  keeping  them  out  of  it  and  for 
once  standing  up  to  be  counted  for 
ourselves.  I  sincerely  believe  we  have 
that  ability  at  our  fingertips  —  ff  only 
we  would  bury  our  personal  apathy 
for  a  few  moments  to  sit  down  with  a 
pen  and  express  ourselves.  2 1033 
places  our  destiny  in  our  hands,  for 
better  or  worse.  \f  it  gets  to  the  report 
and  order  phase  intact,  which  it 
conceivably  might,  then  it  will  open 
up  a  Pandora's  box  that  we  must  be 
ready  to  accept  and  help  guide.  We  at 
73  are  ready  and  willing  to  accept  our 
share  of  the  responsibility.  We  suspect 
that  those  of  you  reading  this  feel  the 
same,  in  that  you  recognize  your  share 
of  the  burden.  Th[s  leaves  but  one 
unknown  entity,  the  ARRL,  and  it's 
anyone's  guess  as  to  where  it  stands. 

The  220  Department:  How  many 
220  repeaters  are  there  where  you 
live?  Would  you  believe  that  here  in 
the  southland  there  are  already  35  In 
operation,  of  which  25  are  open  sys- 
tems? Eighteen  others  are  in  test 
status,  and  if  you  count  the  two 
channel  pairs  being  held  open  for 
Mexico  and  the  223.00/224.60-  re- 
peater test  channel,  you  will  note  that 
all  220  channel  pairs  are  assigned 
(with  the  majority  in  day-to-day  use). 
In  the  two  and  a  half  years  since  Bill 
DuHaime  WA6MTW  placed  the  first 
220  FM  system  into  operation,  220 
has  grown  to  a  point  where  it  is 
starting  to  approach  the  146  MHz: 
spectrum  crunch. 

How  crowded  is  220  really  getting 
out  here?  There  are  times  of  the  day 
when  223.5  is  as  crowded  as  .52  or 
.94  on  two,  and  if  the  growth  of  this 
spectrum  continues  at  its  present 
pace,  we  might  have  to  consider  10 
kHz  (shudder)  splits  in  the  foreseeable 
future.  Let's  put  it  this  way;  We  are 
doing  our  part  out  here  to  thwart  any 
attempt  at  220  MHz  Class  E  CB.  If 
you  have  the  activity  level  we  have, 
then  you  have  done  your  part,  too.  If 
not  . .  .  what  are  you  waiting  for? 
Remember  our  motto:  "220  -  USE 
IT  OR  LOSE  IT!" 

The  Six  Meter  Department  and 
Other  Things:  Six  meters  for  the  most 
part  is  still  a  veritable  wasteland 
FM  wise.  As  you  are  probably  aware, 
our  local  council  that  coordinates  six, 
450,  and  above  is  diametrically 
opposed  to  the  band  plan  dictates  of 
Newington,  and  has  adopted  and 
implemented  its  own  coordination 
plan  for  six  meters.  Rather  than  the  1 
MHz  ARRL  plan,  SCRBBA  coordi- 
nates on  what  they  feel  to  be  a  far 
more  technologically  competent  220 
kHz  plan.  However,  it's  the  same  old 
TV  I  bugaboo  that  instills  fear  into  the 
hearts  of  many  a  potential  six  meter- 
ite  that  I  consider  the  prime  reason 
for  the  lack  of  activity  on  six  (rather 
than  any  band  plan  conflict).  By  the 
way,  SCRBBA  is  anxious  to  share 
their  views  and  technology  with  those 
interested,  and  an  SASE  to  the 
Southern  California  Repeater  and 
Remote  Base  Association,  PO  Box 
5967,  Pasadena  CA  91109,  may  well 
bring  some  rather  interesting  reading 
mater  Fat,  In  fact  whenever  you  write 
anyone  listed  herein  for  info,  I  suggest 
including  an  SASE  to  help  defray 
costs  to  these  organizations  and  indi- 


viduals, Especially  with  the  cost  of 
postage  these  days! 

Interest  in   UHF   fast  scan  ATV  is 

growing,  as  is  the  membership  of  the 
Southern  California  ATV  Club.  With 
better  than  sixty  members,  pians  are 
in  the  works  for  a  crossband  450  to 
1 250  ATV  repeater  for  this  area  — 
possibly  from  Mt.  Wilson,  The  cross- 
band  mode  was  selected  so  as  to  cause 
an  absolute  minimum  of  problems  to 
adjacent  narrow  band  voice  communi- 
cation, which  is  the  prime  com- 
mumcation  mode  on  that  band  in  this 
area.  No  date  has  yet  been  announced 
as  to  when  this  project  will  be  com 
pleted,  but  it  is  hoped  that  by  repeat- 
ing 450  to  12S0,  ATV  and  narrow 
band  FM  wilt  be  able  to  totally 
coexist  and  at  the  same  time  interest 
ATVers  in  experimenting  with  this 
mode  on  bands  other  than  just  450. 
Input  will  be  in  the  same  435-plus 
area  as  well  as  other  ATV  systems,  but 
output  has  yet  to  be  pinned  down 
specifically.  An  SASE  to  the  SOCAL 
ATV  Club  should  bring  some  info  as 
to  what  they  are  doing  and  what  their 
plans  are.  The  address  is  So-  Calif. 
ATV  Club,  c/o  John  Ruckert 
WB6ZPN,  Secretary,  or  Ernie  Williams 
WA6BAPr  President;  both  are  good  in 

the  call  book. 

The  Sears  and  the  Two  Meter  Radio 

Department:  OK,  guys  and  gals-  Why 
all  the  huff?  What  is  the  difference 
between  going  to  your  favorite  radio 
emporium  or  to  Sears,  Roebuck  and 
Company  to  buy  a  two  meter  radio? 
Why  is  it  OK  to  mail  order  such  a 
piece  of  equipment  from  a  dealer  in 
another  city,  but  a  no-no  for  a  com- 
pany with  the  high  credibility  factor 
of  the  Sears  organization  to  even 
consider  selling  equipment  for  that 
which  we  hold  so  dear?  Are  we 
starting  to  run  scared  of  our  own 
shadows? 

I,  for  one,  cannot  accept  this 
double  standard  for  a  number  of 
reasons-  Firstr  the  rampant  paranoia 
that  says  Sears  selling  two  meter 
equipment  will  put  my  radios  into  the 
hands  of  those  not  licensed  is  totally 
ridiculous t  Has  any  salesman  in  any 
radio  store  ever  asked  you  to  present 
your  license  before  he  sold  you  a  rig? 
It's  never  happened  to  me.  If  a  person 
intends  to  get  hold  of  a  piece  of 
amateur  equipment  for  illegal  use,  it 
won't  matter  where  he  goes  to  buy  it- 
There  is  no  law  that  states  that  one 
must  have  a  valid  license  to  own  a 
piece  of  amateur  transmitting  equip- 
ment —  only  to  use  it.  If  a  person  is 
going  to  violate  the  amateur  rules  and 
regulations,  then  it  really  makes  no 
difference  who  sells  him  the  radio, 
does  it? 

Secondly,  how  many  advertise- 
ments carry  a  specific  disclaimer  stat- 
ing that  a  specific  minimum  grade  of 
amateur  license  is  required  to  operate 
such  equipment?  The  Sears  advertise- 
ment  in  the  spring/summer  catalog, 
page  967,  sure  does,  ft  spells  It  out  in 
very  specific  terms  that  anyone  can 
understand.  It  states  specifically  that  a 
Technician,  General,  Advanced  or 
Extra  grade  license  is  required  prior  to 
transmitting  with  the  unit.  Score  one 
for  Sears!  Again,  this  goes  along  with 
the  very  high  operating  standards  that 
the    Sears    organization    adheres    to, 


standards  that  have  made  Sears  the 
world's  most  respected  mass  merchan- 
diser. 

Then,  too,  there  is  the  most  impor- 
tant aspect  of  this  move  by  Sears  back 
into  the  amateur  radio  marketplace. 
To  me,  it  signals  a  rather  bright  future 
for  the  overall  amateur  equipment 
market.  Remember,  Sears  did  not  get 
to  the  position  it  holds  in  the  mass 
merchandising  marketplace  by  making 
mistakes-  They  are  at  the  top  because 
they  have  good  business  sense.  They 
see  what  I  see:  a  new  and  substantial 
growth  period  for  the  amateur  service. 
They  ere  willing  to  take  on  the  sale  of 
amateur  equipment  once  again.  To  me 
thai  says  we  are  well  on  the  way  to 
what  many  of  us  have  been  working 
toward  for  the  past  two  years;  an 
unexcefled  overall  growth  in  the 
number  of  licensed  amateurs  (result- 
ing in  the  increased  numbers  we  will 


need   to  hold  our  own   at  the   1979 
WARC  in  Geneva). 

There  are  a  few  other  good  points 
that  some  of  you  might  not  be  aware 
of  In  relation  to  Sears.  First  is  the  fact 
that  Sears  services  what  they  sell,  so 
amateur  radio  will  be  enjoying  some 
thing  it  never  had  before.  The  ease  of 
obtaining  the  necessary  parts  and  ser- 
vice should  a  rig  run  amok  some  day. 
How  easy?  As  easy  as  locating  the 
nearest  Sears  service  center  or  catalog 
store.  Sears  happens  to  run  the 
world's  largest  organization,  and  they 
are  located  everywhere.  In  fact, 
they're  only  a  phone  call  away.  Have 
you  any  idea  what  having  this  type  of 
service  backing  a  product  means? 

Then,  too,  there  is  the  basic  creed 
of  the  Sears  Roebuck  organization  - 
which  is  the  simple  policy  of  "Satis- 
faction Guaranteed  or  Your  Money 
Back.'*   This   is   a  policy  that  is  fol- 


Oscar  Orbits 


QsctrE  Orbital  Information 

Oscar  J  Orbital  Information 

Orbit 

Date 

Timi 

Longitude 

Dibit 

Date 

Time 

tnngitudf 

(May) 

(GMT) 

ofEq. 
Crossing  W 

Way! 

(GMT) 

of  Eq. 
Crrjssiii5'',W 

NA 

207(56  BTN 

1 

0005:39 

02.1 

11242  A 

1 

0112:06 

71.0 

N 

20779 

2 

0100:36 

75.8 

11254  BQ 

2 

001 1 :27 

55.9 

NA 

20791  BTN 

3 

0000:31 

60.8 

11267  A 

3 

0105:44 

69.4 

NA 

20804  BTN 

4 

0055:27 

74,6 

11279BX 

4 

0005:05 

54.3 

N 

20817 

5 

0150:22 

88,3 

11232  A 

5 

0059:22 

57.9 

NA 

20829  BTN 

6 

0050:18 

73,3 

11305B 

6 

0153:39 

81,5 

N 

20842 

7 

0145:14 

S7.1 

11317  A 

7 

005259 

66.3 

NA 

20854  BTN 

B 

0045:10 

72,1 

11330 B 

8 

0147:17 

79.9 

N 

20867 

9 

0140:05 

85.B 

11342  A 

g 

0046:37 

64.7 

NA 

20879  BTN 

10 

0040:02 

70.8 

11355B 

10 

0140:54 

7a  3 

NA 

20892  BTN 

11 

0134  57 

84.6 

11367  AX 

11 

0040:15 

63.1 

N 

20904 

ta 

0034:53 

09.6 

1I38CB 

12 

0134:32 

76.7 

NA 

2091 7  RTN 

13 

01 29  49 

83.3 

11 392  A 

13 

0033:5? 

61.6 

N 

20929 

14 

0029:45 

ee,3 

T1405B 

14 

0128:10 

75.2 

NA 

20942  BTN 

15 

0124:40 

82,1 

11417A 

15 

0027:30 

600 

N 

209S4 

16 

0024:36 

67.1 

11430  BO 

16 

0121  :47 

73.6 

NA 

20967  BTN 

17 

0119:32 

808 

1 1 442  A 

17 

0021:08 

58.4 

NA 

20979  BTN 

IS 

0019:28 

65.8 

11*155  BX 

18 

0115:75 

72.0 

N 

20992 

19 

0114:24 

79.6 

1 1 467  A 

19 

0014:45 

56.8 

NA 

21004  BTN 

20 

0014:20 

64.6 

1 1 460  B 

20 

0109:03 

70,4 

N 

21017 

21 

0109:15 

?a  3 

1 1492  A 

21 

0008:73 

55.3 

NA 

21029  BTN 

22 

0009 : 1 1 

63.3 

11505  B 

22 

0102:40 

68.9 

N 

21042 

23 

0104:07 

77.1 

11517  A 

23 

0002:01 

53.7 

NA 

21064  BTN 

24 

0004:03 

62.1 

11530  B 

24 

0056:18 

67.3 

NA 

210S7  BTN 

25 

0058:59 

75,8 

11543  AX 

25 

0150:35 

80.9 

N 

21090 

26 

0153:54 

39.6 

11555 B 

26 

0049:56 

66.7 

NA 

21092 BTN 

27 

0053:50 

74.6 

11568A 

27 

0144;13 

73.3 

M 

21 105 

2B 

0148  46 

88.3 

11580  B 

28 

0043-33 

64.1 

NA 

21117  BTN 

29 

0048:42 

73  3 

11593  A 

29 

0137:50 

77.7 

N 

21130 

30 

0143:37 

87.1 

tieOBBQ 

30 

003711 

62.6 

NA 

21 142  BTN 

31 

004333 

72.1 

11618A 

31 

0131  28 

76.1 

The  listed  data  tells  you  the  time  and  place  OSCAR  crosses  the  equator  in  an 
ascending  orbit  for  the  first  time  eacn  day.  To  calculate  successive  orbits,  make 
a  list  of  the  first  orbit  number  and  the  next  twelve  orbits  for  that  day.  List  the 
time  of  the  first  orbit,  Each  successive  orbit  is  1 1  5  minutes  fater  (two  hours  less 
five  minutes).  The  chart  gives  the  longitude  of  the  first  crossing.  Add  2%°  for 
each  succeeding  orbit.  When  OSCAR  is  ascending  on  the  other  side  of  the 
world,  it  will  descend  over  you.  To  find  the  equatorial  descending  longitude, 
subtract  166  degrees  from  the  ascending  longitude.  To  find  the  time  it  passes 
the  north  pole,  add  29  minutes  to  the  time  it  passes  the  equator.  You  should  be 
able  to  hear  OSCAR  when  it  is  within  45  degrees  of  you.  The  easiest  way  to  do 
this  is  to  take  a  globe  and  draw  a  circle  with  a  radius  of  2480  miles  (4000 
kilometers)  from  the  home  OTH.  If  it  passes  right  overhead,  you  should  be  able 
to  hear  it  for  about  24  minutes  total.  OSCAR  wfll  pass  an  imaginary  line  drawn 
from  San  Francisco  to  Norfolk  about  12  minutes  after  passing  the  equator. 
Add  about  a  minute  for  each  200  miles  that  you  live  north  of  this  line.  If 
OSCAR  passes  15  degrees  from  you,  add  another  minute;  at  30  degrees,  three 
minutes;  at  45  degrees,  ten  minutes. 


OSCAR       6:        input 
145.90- 146.00    MR*;    Output 
29,45  29.55   MHz;  Telemetry 
beacon  at  29.45  MHz. 
OSCAR     7    Mode    A:     Input 


145.85^145.95    MHz;    Output 
29.40-29.50  MHz. 
Mode        B:        input 
432.125  432.175    MHz;    Out- 
put 145.925-145.975  MHz. 


Orbits  designated  "X"  are  closed  to  general  use.  "ED"  are  for  educational 
use,  "BTN"  orbits  contain  news  bulletins.  ,JQ"  orbits  have  a  ten  Watt  erp  limit. 
"L"  indicates  link  orbit.  "N"  or  J,S"  indicates  that  Oscar  6  is  available  only  on 
northbound  or  southbound  passes.  Satellites  are  not  available  to  users  On  "MA" 
days. 
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lowed  by  all  Sears  stores  and  service 
centers.  Few  others  offer  that  or 
anything  near  it.  In  today's  market- 
place such  a  pot  icy  is  unheard  of,  yet 
Sears  lives  with  it  and  by  it. 

So  before  writing  all  Those  letters  to 
Wayne  Green  and  the  rest  of  the  staff 
protesting  about  Sears  or  any  other 
large  retail  chain  selling  amateur 
equipment,  sit  down  and  think  for  a 
moment.  If  you  do.  you  might  realize 
as  I  do  that  Sears  re-entering  the 
amateur  radio  marketplace  is  really  a 
sign  of  good  times  ahead,  We  need 
Sears  and  anyone  else  who  is  willing 
to  involve  themselves  in  such  a  righ- 
teous manner.  In  fact,  if  everyone 
lived  up  to  the  high  marketing  stan- 
dards of  Sears,  we  would  have  tittle  to 
worry  about. 

The  WR6AKG  Depanment:  Well, 
friends,  as  I  write  this,  the  first  ama- 
teur repeater  devoted  primarily  to  this 
city's  school  children  has  become  a 
reality  About  24  hours  ago,  Keith 
Glispie  WA6TFD,  its  builder/backer, 
"through  the  big  switch"  and  two 
meters,  had  a  new  form  of  amateur 
repeater  born  here  in  the  southland. 
While  credit  for  the  very  inception  of 
AKG  goes  directly  to  Keith  and  those 
who  worked  with  him  on  the  project, 


one  must  not  forget  that  it  was  a 
cooperative  effort  also  involving  the 
Dorse y  High  Amateur  Radio  Team, 
the  Southern  California  Repeater 
Association  (with  Bob  Thomberg 
WR6JPI,  its  chairman,  and  Jim 
Hendershot  WA6VQP,  of  its  two 
meter  technical  committee),  and  the 
people  of  the  Los  Angeles  Unified 
School  District,  It  was  a  cooperative 
effort  across  the  board,  and  in  my 
opinion  each  of  the  groups  involved 
must  he  given  proper  recognition  for 
the  part  that  it  played. 

Though  AKG  is  on  the  arr  at  last,  it 
is  in  what  we  term  "test  status,"  and 
has  yet  to  move  into  its  permanent 
home  atop  the  Baldwin  Hills.  In  the 
meantime,  there  are  stilt  a  few  kinks 
to  iron  out,  including  that  of  a 
RACES  group  that  let  it  be  known 
that  Keith's  input  was  their  RACES 
channel  only  after  AKG  went  on  the 
air.  With  all  the  pre- pubh city  that 
AKG  garnered  here  and  elsewhere 
long  before  ft  ever  came  on  the  air. 
and  with  the  actual  channel  pair  pub- 
lished in  this  column  a  few  months 
back,  I  am  at  a  loss  to  explain  why  the 
RACES  group  waited  until  after  AKG 
went  Into  operation  before  letting 
anyone  know  that  they  were  using  the 


channel.  However,  I  feel  that  this 
should  be  easy  to  solve,  in  that  either 
the  two  can  coexist  {perhaps  with  the 
RACES  group  using  the  AKG  facilities 
for  its  drills  and  operations)  or  an 
operational  schedule  can  be  arranged 
to  meet  the  needs  of  both.  However, 
the  most  important  step  is  to  get  the 
RACES  people  and  the  AKG  people 
sitting  down  over  a  cup  of  coffee  for  a 
good  rap  session.  It  never  fails  to 
amaze  me  what  can  be  accomplished 
once  people,  even  hams,  learn  the  art 
of  personal  communication.  However, 
it  should  he  noted  that  such  incidents 
as  this  could  easily  be  avoided  by 
having  n  on- re  I  ay  special  interest 
organizations  such  as  RACES  groups, 
AREC  tARPSO  groups,  and  the  like 
attend  and  take  an  active  part  in  the 
many  open  meetings  held  by  local 
repeater  and  fM  councils  (such  as 
SCR  A  and  5CRBBA1.  There  is  abso- 
lutely no  way  for  any  coordinating 
council  to  know  if  a  channel  is  in  use 
by  a  no  n- relay  special  interest  group 
unless  that  group  makes  an  effort  to 
let  the  rest  of  the  world  know  it 
exists.  1  must  ask  if  it  is  really  that 
hard  for  a  non-relay  group  to  find  a 
warm  body  or  two  who  are  willing  to 
attend  such  meetings  so  as  to  initiate 
good    ongoing    communication    with 


the  rest  of  those  using  the  spectrum. 
Only  such  cooperation  and  com 
munieation  can  avert  a  reoccurrence 
of  this  unfortunate  happening.  I  can 
speak  for  the  SCR  A  when  1  tell  you 
that  not  only  are  their  quarterly  meet^ 
ings  open  to  all  interested  amateurs, 
but  also  that  they  invite  those  truly 
interested  but  who  are  not  repeater 
owners  to  become  active  in  the  organi- 
zation by  obtaining  associate  member 
ship.  They  invite  open  dialogue 
between  repeater  owners,  users,  and 
other  n  on- relay  special  interest 
groups,  as  they  realize  that  it  is  only 
through  such  dialogue  that  all  spec- 
trum user^  can  benefit 

Anyhow,  that  really  does  it  for  the 
AKG  story:  from  the  idea  of  an 
ex  high  school  student  who  saw  a 
need  to  a  service  to  the  younger 
generation  of  Los  Angeles  amateur 
operators.  We  have  all  been  a  part  of 
amateur  radio  history;  we  have 
watched  it  develop  from  the  embryo 
of  an  idea  to  the  reality  of  today.  We 
can  afl  take  pride  in  the  corps  of 
devoted  citizens,  amateur  and  non- 
amateur  alike,  who  worked  shoulder 
to  shoulder  to  give  repeater  communi- 
cation a  truly  new  meaning  and  direc- 
tion.  Looking  West  salutes  them  a!L 


Repeater  Update 


Compiled  by  Stan  Miastkowski  WA1UMV 
CALIFORNIA 


WR6AWZ 

Ridgecrest 

146,76 

No  squelch  tail 

WR6ABA 

LA  Ml.  Washington 

147/71 

Delete 

WR6ABC 

Los  Angeles 

224.36 

Delate 

WR6ABI 

Los  Angeles 

147.00 

Delete 

WR6ABQ 

Los  Angeles 

147.27 

Delete 

WR6ABR 

Los  Angeles 

147.12 

Delete 

WR6ABU 

Los  Angeles 

147.06 

Delete 

WR6ACA 

LA  Saddle  Pk 

146.70 

Delete 

WR6ACT 

Barstow 

146J6 

Delete 

WR6ADO 

Orange  County 

146.895 

Delete 

WR6AEP 

Ventura 

146.83 

Delete 

WR6AEP 

Ventura 

147,325 

Delete 

WR6AEY 

June  Lake 

146.61 

Delete 

WR6AEY 

June  Lake 

224.14 

Delete 

WR6AFC 

Thousand  Oaks 

224.10 

Delete 

WR6AFZ 

Redding 

146.76 

Delete 

WR6AGH 

Ventura  Hall  Canyon 

146.73 

Delete 

WR6AGH 

Ventura  Hall  Canyon 

22406 

Delete 

WR6AHF 

Newberry  Park 

147.67 

Delete 

WR6AHF 

Newberry  Park 

224.74 

Delete 

WR6AHR 

San  Diego 

147.625 

Delete 

WR6AIP 

San  Diego 

147,885 

Delete 

WR6AJX 

San  Diego 

146.91 

Delete 

WR6ABW 

Los  Angeles 

147.00 

Delete 

COLORADO 

WR0AFC 

Grand  Junction 

146.64 

ILLINOIS 

WR9ALB 

Mt  Prospect 

147  255 

WR9AGQ 

Chicago 

224.78 

AP 

INDIANA 

WR9 

Frankfort 

146.61 

WX/AP 

IOWA 

WR0 

Boone 

147.39 

WR0AGJ 

Cedar  Rapids 

146.70 

RTTY 

WR&ALW 

Cedar  Rapids 

224.94 

WRflALF 

Clear  Lake 

147.00 

Private 

LOUIS/ ANA 

WR5ADV  De  Ridder 

I 
MASSACHUSETTS 


WR1AAI 

Quincy 

WR1ATE 

Somerville 

WR1AFP 

Frtcnburg 

WR1AGP 

Med  way 

WR1A8V 

Waltham 

MAINE 

WR1AHQ 

Pr esq ne  Isle 

NEW  HAMPSHIRE 

WR1AIL 

Chester 

NEW  JERSEY 

WR2AEU 

Lawrencevtlle 

WR2 

Monte  J  air 

OHIO 

WR8ALW 

Belle  Fountain 

PENNSYL  VAN/A 
WR3AIV  Oil  City 


TEXAS 

WR5ACJ 

WR5 

WR5ANL 

WR5ASC 

WR5ACY 

WR5ALM 

WR5ACQ 

WISCONSIN 

WR9AFC 
WR9AKA 

CANADA 

VE3GOD 
VE3TTT 

JORDAN 
JY73 


El  Paso 

El  Paso 

Austin 

Austin 

Austin 

Austin 

Austin 


Piatt  evi  lie 
Milwaukee 


Goderich  ON 

London  ON 


146,85 


224.02 
224,18 
22434 
22466 
224.94 


146.73 


147.12 


IN/222.74 
DX  Alert 


224.46 

DX  Alert 

224.30 

AP 

29.64 

IN  29.54 

147.60 

IN  147.00 

146. 70 

146.88 

VOX /any  TT 

52,525 

146.94 

146.88 

146,79 

AP 

444.10 

Private 

146.82 

Autopatch 

223.94 

222.34  IN 

147,03  146.43  IN 

147.00  Autopatch 


Amman 


145.70 
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NOW 


Wilson 


AMATEUR!  AN TENNA S •  RO TORS •  TO WERS 


3  CRANK  UP 

TOWER  MODELS 

AVAILABLE 

TT-45  FREESTANDING 
CRANK  UP  TOWER  .  45  Ft. 
The  TT-45  wifl  support  9  sq.  ft.  at 
a  height  of  39  ft.  freestanding 
when  properly  bracketed  to  a 
house  or  wall  at  the  8  ft.  level. 
The  loads  decrease  as  the  tower 
extension  Mast  is  lengthened. 
(Loads  are  based  at  78  mph  and 
load  permitted  on  the  tower  de- 
creases with  increases  in  wind 
speed  over  78  mph  J.  The  tower 
can  be  completely  freestanding 
with  our  new  concrete  or  tower 
rotating  bases,  which  allow  the 
use  of  our  raising  fixture.  Using 
these  accessories,  the  towers  can 
be  installed  by  one  man  easily. 

Ust  .  .  .  $345.00 

FOR  THE  TOWERING  SIGNAL  ■ 
WILSON'S  SST-64  GUYED 
CRANK-UP  TOWER  ,  64  Ft. 
All  steel  tubing  is  galvani?ed4pj* 
ted  and  conforms  to  A  ST  IV]  Speci- 
fications   for    years    of    mainten- 
ance  free  service.   The-  S5T-04  is 
made   of    4   sections,  being  4:5", 
3.5",   2.5'   and    2ft  These   iar$s 
diameters  give  une.xcelted  strength 
and  virtually  makes  the  thin  push- 
up poles  a  thing  of  the  pasti  The 
large    loads   of    today's   antennas 
make  the  Wilson  SST-64  ths  best 
:  ■.  on  the  market  today, 

List  .  ,  .  .$421,00 

THE  WILSON  GT-46  GUYED 
CRANK4JP  TOWER,  46  Ft. 
The  GT-46  features  Quality  con- 
st ruction, , and  materials,  wirh  the 
stability  *>f  the  Guyed  System. 
FEATURES  OF  THE  GT  46: 

*  Low  cost  *  Htgfr  capacity  *  all 
steel    Conforms  to  ASTM  {Ameri- 
can Standard  of  Testing  Materials) 
«  Fully  galvsmzed  *  800  ib.  winch 
standard  *:  Guy  kits  available  for  ?-- 
factory  -recom  mended       in  stall  a-  ]  '7..','.': 
t ions  *  2000  lb.  raising  cable  stan- 
dard   (Aircraft   Quality)  *  Can  be  ft 
roof    mounted    for    extra    height 

*  Great  looking,  slim  flag  pole  de- 
sign, for  the  ecology  minded. 

List  .  .  .    $249,00 


Taper  Swaged  Tubing 
Full  Campressron  Clamps 
No  Holes  Drilled  In  Elements 

2"  or  3"  Aluminum  Booms 


AMATEUR  ANTENNAS 

The  Wilson  204  is  the  best  and  most  economical  antenna  of  it*  type  on  the  market, 
Four  elements  on  a  26'  boom  plus  a  Gamma  Match  ino  balgn  required)  make  for 
high  performance-  on  CW  &  phone  across  the  entire  20  meter  band.  The  204  Mono- 
bander  is  built  rugged  at  the  high  stress  points.  Using  taper  swage tf  slotted  tubing 
permits  larger  diameter  tubing  where  it  counts,  for  maximum  strength  with  minimum 
wind  loading. 

The  0833  is  the  newest  addition  to  the  Wilson  Hn-e  of  antennas.  Designed  for  the 
amateur  who  wants  a  lightweight  economical  antenna  package,  the  DB33  compli- 
ments the  M204  for  an  excellent  D#ers  combination. 

All  Wilson  Monoband  and  Duobend  beams  have  The  following  common  features: 


Adjustable  52^1  Gamma  Match 

Quality  Aluminum 

Handle  4kw 

Heavy  Extruded  Element  to  8oom  Mounts 


WR  1000  ROTOR 

The  Rotor  everyone  has  been  waiting  years  for  — 
c&pable  of  the  largest  arrays  up  to  40  sq,  ft.  -Superior 
to    prop   pitches   —   Full  4,000   inch   lbs.  of  turning 

torque.  Braking  system  requires  12r000 
inch  lbs.  before  over-riding  -  accepts 
2"  *  3"  masts  -  Weighs  60  lbs-  -  Size: 
11"  diameter,  19"  high. 


The  Finest  Rotor  in  the  Market  Today 
WR  1000 ,  .  $489.00  List 


WR  500  ROTOR 


WR  1000  ROTOR 


WILSON  Atf&TEUR  ANTENNA  S^ECffMCATIONS 


Forward 

Front -to 

Front-to 

Bwhi 

tcniH^t 

'TurtHftfl 

Syr+act 

Wiftd  S  nadrny 

Assfrmbltid 

Shipping 

Model 

Gain 

Bicfc  ftario 

Side  Ratio 

1  ivifltn 

Numtwr  : 

Elamonts 

Radjua 

Afea  . 

HOOMPH 

Weight 

Wtipfrt 

No. 

Fr*qutricv 

(dBl 

MBI 

{d&i 

(fU 

Elements 

(HA 

tft>l 

(KT.ft.f 

llbK.)  . 

life«4 

if&M 

Fric* 

M340 

40 

a.  e 

20 

30 

40 

3 

OTD" 

33 -0" 

IS 

300 

100 

220 

$-740  00 

M020 

20 

13.0 

28 

35 

59:    . 

6 

3(1*0" 

32  "O" 

10.5 

219 

66 

123 

420,00 

M520 

20 

12.0 

26 

30 

mm 

5 

36'4" 

27tT 

875 

175 

74 

96 

269,00 

M204 

20 

10.0 

25 

30 

zp>,' 

4 

3*J4r' 

22'0'J 

6.8 

136 

42 

43 

1 60:00 

M203 

20 

fi  .fi 

20 

30 

if-- 

3 

36 '0" 

2&V 

5.26 

105 

35 

4(f:V« 

126.00 

Mt55 

IB 

13.0 

26 

30 

26 

g 

24^' 

10"fl" 

5.0 

100 

41 

44 

T&9-00 

MT54 

15 

10.0 

25 

30 

IB 

4 

2T3" 

%$'$" 

4  0 

60 

30 

33 

100.00 

M1H3 

15 

8  .?■• 

20 

30 

17 

3 

24  J3" 

14'0" 

3-0 

60 

21 

14 

a  9. oo 

M109 

10 

13.B 

26 

30 

40 

8 

?B'0" 

2  2  0" 

5,6 

110 

49 

77 

219-00 

M106 

1<J 

13.0 

10 

30 

n 

6 

10'0'T 

!fi!" 

4.0 

es 

34 

36 

^110.00 

M105 

10 

12.0 

70 

30 

H 

5 

TB'0". 

15'&" 

3.0 

60 

29 

32 

109,00 

M103 

10 

S-G 

20 

30 

ItK 

3 

lBrG" 

*0-0  J 

2,0 

40 

10 

t2 

39.00 

DS64 

20 
15 

12.0 
10.0 

26 
25 

30 
30 

40 

S 

4 

36*4" 
2443" 

27'W 

12.75 

255 

64 

■:i^9 

349.00 

DB43 

15 

8-5 

20 

30 

ifi 

4 

24'3" 

16 '6"  : 

6,0 

120 

3fl 

43 

149.00 

10 

10.0 

25 

30 

3 

tS'rj" 

DS33 

IE 
10 

8.5 

fl  .?3 

20 
20 

30 
30 

^ 

3 
3 

24r3'J 
160" 

12'2" 

4.5 

00 

30> 

33 

109.00 

WR  500  ROTOR 

The  WHson  W&MQ0  Rotor  has 
860  inch  !bs.  of  turning  torque 
b£f  am staging, 

fn  addition,  a  Special  Braking 
System  requires  1300  mch  fbs. 
of  torque  before  wlndtrfilling— 
Ynis  is  morg  than  twice  the 
braking  ability  of  the  other 
comparable  rotor  being  mar- 
keted. 

futt  06-grfeeI  Ball  Bearing  race- 
way assures  elimination  of  side 
torque  jamming  when  Rotor  is 
mounted  in  line  with  the  mast, 

Recommended  for  antennas  of 
6.5  sq.  ft.  or  less  .  .  .  weighs 
20  lbs. 

The 

WR500  Rotor  .  .   $139,95  List 


Coming  Soon: 
The  New  Wilson 
WR750  Rotor!!! 


• 


AVAILABLE  THRU  YOUR  LOCAL  DEALER 


FOR  THE  NAME  OF  YOUR 
NEAREST  AMATEUR  DEALER 


* 


OR  FOR  A  FREE  CATALOG  OF 
THE  ABO  VE  PRODUCTS,  CONTACT: 


Wilson  Electronics  Corp 


Prices  Effective 
May  1,  1977 


4288  SO.  POLARIS  AVENUE  *  P.O.  BOX  19000  *  LAS  VEGAS,  NEVADA  89119  •  (702)739-1931  -  TELEX  684  522 
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F/#  /.  /?/,  R2  -  330  0hmt  %  Watt;  R3  -  JOk,  %  Watt;  R4  -  56k,  >4  Watt;  CI,  C2,  C4,  CS  - 
100  uFf  16  V  electrolytic;  C3t  C6  -  .01  uF;  C7,  C1Q-.1  uF;  C8  -  .05  uF;  C9  -  1000  uFf  25 
V  electrolytic;  RA3  RD  —  Ik  linear  taper  pot;  RB  —  500  Ohm  linear  taper  pot;  RC  —10k  linear 
taper  pot;  D1-D8  -  1N4004  or  equivalent  400  V  p/v,  1  Amp;  Qh  Q2  -  2N2222  NPN;  Q3  - 
2N5964  PNP;  RL1  -  12  V  reed  relay;  VRI  -  12  V positive  regulator  #7812;  T1  -any  15 or 
20  V  power  transformer  500  mA  or  more. 


Tl  his  keyer  is  simple  and 
inexpensive     to     build. 

The  NE555  timers  will  cust 
.50  to  $1.50  each  depending 
on  the  source  of  supply.  Your 
local  Radio  Shack  calls  it  a 
276-1723  and  will  charge  you 
$1,49,  If  you  like,  you  can 
use  a  dual  timer  called  a  556 
(Radio  Shack  276-1728).  The 
only  difference  will  be  thai 
both  timers  are  in  one  pack- 
age  and  V+  and  V-  connec- 
tions are  common  to  bolh 
timers.  See  the  specs  that 
come  with  your  IC  for  pin 
connections.  All  other  com- 
ponents can  probably  be 
found  in  your  junk  box.  The 
keyer  has  no  memories  but 
the  characters  are  self- 
completing  and  are  fully 
adjustable  not  only  in  speed, 
but  length  of  character  as 
well.   The   key   must  be  two 


Build  the  World's  Simplest 

Keyer 


-  -  uses  555  timers 


Andy  Ring 
49  Main  St. 
Yarmouth  ME  04096 
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C5-0t  ft? 

OPTIONAL    POWER  34JPFL* 


Fig.  2.  Tl  -  15  to  20  V  sec  at  500  mA;  D1-D8  -  1N4004; 
VRI  -  #75 1 2  12  V  1A  positive  regulator;  t/7,  U2  -  NE555 
timer  IC;  RL  1  -  12  Vreed  relay  DPST;  Q1,Q2-  2N2222;  Q3 
-  2NS964;  all  resistors  %  Watt. 
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SPST  switches-  The  standard 
SPOT  key  will  not  work. 

How  It  Works 

When  the  dot  key  is 
closed,  Ul  becomes  an 
astable  multivibrator.  The 
speed  of  the  multivibrator  is 
determined  by  RB,  and  the 
duty  cycle  or  length  of  the 
dot  is  determined  by  RA. 
When  Ul  is  turned  on,  pin 
number  3  is  high,  causing  Q1 
to  turn  on  and  close  relay 
RL1 .  D1  and  D2  are  neces- 
sary because  when  U1  is  high, 


U2  is  low,  so  pin  3  of  Ul 
must  not  be  tied  directly  to 
pin  3  of  U2.  Most  reed  relays 
available  on  the  surplus 
market  today  are  3  pote 
single  throw.  One  set  of  con- 
tacts is  used  to  drive  the 
monitor  oscillator  consisting 
of  Q2  and  Q3,  while  one  or 
both  of  the  remaining  con- 
tacts (2  wired  in  parallel  will 
handle  more  current  and  is 
more  reliable)  are  used  to  key 
the  transmitter.  The  opera- 
tion of  U2  is  identical  to  U1 
except  the  timing  and  length 


of  character. 

Construction 

There  are  no  special  con- 
struction considerations 
except  the  key  as  mentioned 
earlier.  I  constructed  mine  on 
a  2"  x  4"  piece  of  vector- 
board  with  .1  inch  spacing. 
This  is  available  at  Radio 
Shack  also  and  can  be  pur- 
chased in  several  different 
sizes  and  cut  to  desired  size 
with  tin  snips.  The  whole 
keyer  is  constructed  in  a  IVi* 
x  5"  x  6"  box.  The  12  volt 


supply  may  be  taken  from 
your  transmitter  or  the  power 
supply  shown  may  be  used 
with  all  except  the  trans- 
former mounted  right  on  the 
vectorboard.  There  is  ample 
room  in  the  box  for  a  small 
15  to  20  volt  transformer. 
400  or  500  mA  will  be  suffi- 
cient as  the  keyer  draws  only 
approximately  50  mA  key 
closed.  A  push-button  switch 
is  provided  to  shut  off  the 
monitor  in  case  your  trans- 
mitter has  a  sidetone  monitor 
of  its  own.  ■ 


The  ST-6  autostart  is  nice 
when  used  in  the  ama- 
teur bands,  but  doesn't  help 
much  when  one  wants  to 
copy  commercial  stations 
that  do  not  drop  their  carriers 
when  not  transmitting  any 
text.  As  long  as  there  is  a 
mark  tone,  the  ST-6  stays  in 
receive  with  the  motor  on. 
Mechanical  motor  stops  work 
okay  except  in  noisy  condi- 
tions. Since  the  ST-6  stays  in 
receive  with  a  steady  mark, 
any  fading  or  noise  keys  the 
loop  and  the  mechanical 
motor  stops  just  cycle  off  and 
on. 

However,  the  circuit 
shown  in  Fig.  1  solves  the 
problem. 

How  It  Works 

The  versatile  555  1C  timer 
is  the  heart  of  the  circuit.  The 
timer  output,  pin  3,  goes  to 
the  input  of  the  ST-6  op  amp 
5  (OA-5),  Normally  during 
receive,  pin  3  is  high  and 
blocked     by     D1      so     that 


Hick  Bourgeois,  M,D.  WA5EVH 
PO  Box  2746 
Lafayette  LA  70502 


TO   INVERTING   iNPUT   OF 

OA-5   fN   ST-6 

(PW  4  iH  HAL  ST-6) 


Stop  That  Autostart 


-  -  mods  for  the  ST-6  circuit 


nothing  happens.  While 
RTTY  is  being  received,  trig- 
ger pin  2  of  the  IC  is  drawn 
low  through  D2  and  starts  the 
timer,  but  CI  is  also  kept 
discharged  by  this  same  line 
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Fig,  h  Time  delay  (in  sees.)  =  1J  x  RJ  (Ohms)  x  CI  ( farads). 
*  Increase  to  56k  ifAntispace  fails  to  operate. 


through  D3  and  the  switching 
action  of  Q1 ,  This  prevents 
CI  from  charging  and  the 
timer  output  stays  high.  Once 
FSK  reception  stops,  how- 
ever, and  a  steady  mark  tone 
remains ,  CI  is  allowed  to 
charge  up.  After  a  predeter- 
mined interval,  pin  3  drops  to 
low;  this  pulls  the  input  of 
OA-5  low,  effectively 
mimicking  a  loss  of  signal 
condition. 

The  ST-6  now  goes  into 
standby  and  the  regular 
"motor  off"  function  occurs 
as  usual.  The  motor  remains 
off  until  valid  RTTY  again 
appears.  Note  that  no  pre- 
vious function  of  the  ST-6 
has  been  compromised,  but 
now  the  ST-6  goes  into  stand- 
by and  the  subsequent 
"motor  off"  condition  with  a 
steady  mark  as  well  as  with  a 


loss  of  signal  condition,  A 
time  of  15  seconds  works 
well,  since  this,  added  to  the 
25  seconds  of  the  ST-6  delay, 
gives  about  40  seconds  to 
turnoff  in  the  presence  of  a 
steady  mark.  An  additional 
added  benefit  is  that  the  ST-6 
now  can  screen  the  signal  for 
the  presence  of  valid  RTTY 
before  the  motor  again  turns 
on. 

The  circuit  can  be  built  on 
a  small  PC  board,  and  is 
mounted  directly  onto  the 
ST-6  Autostart/Antispace 
board.  Only  three  connec- 
tions other  than  ground  are 
required. 

If  you  spend  much  time 
copying  things  like  the 
weather  and  press,  do  your 
printer  a  favor  and  give  it  a 
rest  with  this  nifty  little  cir- 
cuit added  to  your  ST-6.  ■ 
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Predict  the  Weather ! 


-  -  a  complete  satellite  receiver 


Ralph  E.  Taggart  WB8DQT 
602  E.  Jefferson 
Mason  MI  48854 


Fig.  7,  The  author's  satellite  receiver.  The  RX-144  modules  are  mounted  in  a  minibox  with  the 
squelch  and  volume  controls  on  one  end,  The  box  is  mounted  on  its  side  behind  the  rack  panel, 
secured  to  the  panel  by  the  control  nuts  of  the  volume  and  squelch  controls.  The  signal  strength 
meter  and  speaker  plug  into  phono  jacks  at  the  other  end  of  the  minibox.  Two  other  jacks  on 
the  same  end  of  the  box  provide  for  the  12  volt  input  and  the  low  level  output  to  the  tape 
recorder.  The  BNC  receptacle  is  also  located  on  the  exposed  end  of  the  minibox.  The 
headphone  jack  illustrated  is  optional,  but  does  help  keep  the  rest  of  the  family  asleep  during 
early  morning  satellite  transmissions,  A  shorting  %  inch  phone  jack  in  the  speaker  fine  is  all  that 
Is  required.  The  panel  below  the  receiver  contains  a  rack  mounted  version  of  the  digital  orbital 
timer  described  previously  in  73  and  also  in  the  Weather  Satellite  Handbook.  The  timer  is 
programmed  for  NOAA  4  which  was  44  minutes  into  an  orbit  when  the  photo  was  taken.  Since 
the  photo  was  taken  in  the  morning,  the  satellite  should  have  been  audible  on  the  receiver.  If 
the  photo  reproduces  well,  you  can  see  from  the  signal  level  meter  that  indeed  it  wasl 

4S 


One  of  the  most  impor- 
_  tant  pieces  of  equip- 
ment in  the  weather  satellite 
station  is  the  receiver  that 
actually  picks  up  the  satellite 
transmissions*  The  Weather 
Satellite  Handbook  (available 
for  $4.95  from  73)  outlines 
several  approaches  to  the 
receiver  portion  of  the 
station,  including  custom 
receivers  available  "off  the 
shelf,"  modification  of  com- 
mercial monitor  receivers, 
availability  of  kits,  and  con- 
version and  utilization  of 
surplus  equipment.  The  pur- 
pose of  this  article  is  to 
describe  the  construction  of  a 
complete  satellite  receiver 
using  a  readily  available  kit 
Before  we  start  on  the  details, 
however,  it  would  be  useful 


to  briefly  review  the  desired 
characteristics  of  receivers  for 
satellite  service.  These  charac- 
teristics involve  mode  and 
bandwidth  requirements, 
sensitivity,  frequencies,  and 
various  operating  con- 
veniences that  complement 
the  operation  of  the  satellite 
station,  I  will  briefly  outline 
some  of  these  requirements 
and  then  show  how  the 
typical  home  brew  addict  can 
achieve  the  desired  perfor- 
mance. 

Frequencies 

Two  frequency  ranges  are 

currently  in  use  for  various 
weather  satellite  operations  — 
the  135-138  MHz  VHF  satel- 
lite band  and  the  1691  MHz  S 
band  frequency  used  by  the 
new  series  of  GOES  geosta- 
tionary satellites,  If  operation 
in  both  frequency  ranges  is 
contemplated,  the  logical 
approach  is  to  begin  with  a 
quality  VHF  receiver  and  add 
on  the  S  band  capability  in 
the  form  of  a  converter,  As 
noted  in  a  previous  review 
article,  the  S  band  converter 
problem  is  a  hard  nut  to 
crack,  but  there  are  some 
exciting  developments  afoot 
in  this  area  and  you  can 
count  on  the  fact  that  73  will 
carry  the  details  on  a  suitable 
converter  once  the  system  is 
to  the  point  where  it  can  be 
readily  reproduced.  In  this 
article,  we  will  describe  a 
basic  VHF  receiver  which  is 
packaged  so  the  S  band  con- 
verter can  be  added  at  a  later 
time. 

In  the  VHF  range  we  are 
interested  in  three  different 
frequencies: 

135.6  MHz  -  the  ATS 
geostationary  satellites 
transmitting  gridded 
WE  FAX  pictures  in  the 
APT  mode 

137.5  MHz  —  primary 
frequency  for  the 
NOAA  polar  orbiting 
satellites  transmitting 
real-time  visible  light 
and  IR  pictures  in  the 
48  line  SR  mode 
137.62  MHz  -  used 
once  a  month  for  tests 
with  the  primary 
NOAA   spacecraft   and 


as  the  primary  fre- 
quency for  any  backup 
NOAA  satellites  that 
are  still  operational 
To  insure  on-frequency 
operation  when  needed,  the 
receiver  should  be  crystal 
controlled.  It  may  be  single 
channel  if  your  operations 
involve  primarily  the  ATS  or 
NOAA  spacecraft  (i.e.,  135,6 
or  137.5  MHz)  or  it  can  be 
multi-channel  with  switch 
selection  of  all  of  these  fre- 
quencies. Since  this  fre- 
quency range  is  quite  close  to 
the  two  meter  band,  there 
should  be  some  useful  possi- 
bilities for  conversion  of  two 
meter  receiver  designs,  some- 
thing we  shall  take  advantage 
of  in  constructing  the  receiver 
to  be  described  shortly. 

Mode    and     Bandwidth     Re- 
quirements 

The  satellite  transmissions 
of  interest  to  us  are  all  FM 
with  a  deviation  of  9-10  kHz* 
This  means  that  the  basic 
receiver  should  have  a  band- 
width of  at  least  20  kHz  (10 
kHz  selectivity)  in  order  to 
accommodate  the  satellite 
signal*  In  the  case  of  the  polar 
orbiting  satellites,  we  have  an 
additional  factor  to  consider 
—  Dopplcr  shift  as  the  satel- 
lite approaches  and  moves 
away  from  the  ground 
station.  In  the  case  of  the 
VHF  satellite  range,  this 
Doppler  shift  is  in  the  order 
of  ±  4,5  kHz.  Given  worst 
case  Doppler  and  maximum 
deviation,  we  would  thus 
require  a  bandwidth  of  30 
kHz  (15  kHz  selectivity)  for  a 
general  purpose  satellite  re- 
ceiver. This  is  fortunate,  since 
i-f  filters  for  30  kHz  band- 
width are  readily  available 
although  no  longer  standard 
for  most  receivers-  Most  VHF 
FM  operation  today  is  stan- 
dardized at  15  kHz  band- 
width (7,5  kHz  selectivity). 
This  is  too  narrow  even  to 
accommodate  the  deviation 
of  the  geostationary  satellites, 
let  alone  deviation  and 
Doppler  shift  in  the  case  of 
the  polar  orbiters.  If  such  a 
narrow  filter  is  used,  the 
upper  part  of  the  deviation 
swing    will    fall    out   of   the 
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Fig.  2.  Schematic  representation  of  the  interconnection  of  the 

receiver  circuit  boards.  The  kit  instructions  show  the  actual 
location  on  the  boards  for  each  of  the  connections  noted 
above.  The  connection  between  LI  on  the  RF- I 44  F  board  and 
the  BNC  connector  is  made  with  a  very  short  length  of  the 
silver-plated  wire  supplied  with  the  kit  Mounting  of  the 
individual  hoards  should  assure  adequate  grounding  of  each 
board  to  the  aluminum  minibox,  Rf  connections  between 
boards  (marked  with  *)  should  be  made  with  the  shortest 
possible  lengths  of  miniature  50  Ohm  coax.  Connections  to 
the  audio  gain  and  squelch  controls  (marked  *}  should  be 
made  with  shielded  audio  cable.  All  other  connections  can  be 
made  with  ordinary  hookup  wire.  In  the  case  of  a  multi- 
channel receiver,  the  wire  from  YI  of  RF-  J 44F  should  be 
routed  to  the  common  lug  of  the  crystal  selector  switch  (SI). 
One  lug  of  each  of  the  three  crystals  (YJ  —  135M>  Y2  — 
137.5,  Y3  -  137.62)  can  be  soldered  to  the  switch  lugs.  The 
other  lug  of  each  crystal  can  be  routed  to  a  common  ground 
connection  using  the  shortest  possible  leads. 
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Fig.  3.  Diagrammatic  representation  of  the  interconnection  of 
the  receiver  elements  on  the  rack  paneL  The  aluminum 
minibox  with  the  receiver  boards  mounts  to  the  panel  using 
the  control  nuts  for  the  squelch  and  volume  controls.  The  rear 
of  the  minibox  contains  the  four  phono  jacks  (A-D).  A  is  the 
meter  output  and  connects  to  the  SO  microamp  meter  on  the 
front  panel.  The  meter  leads  terminate  in  a  phono  plug  with 
the  $  lead  on  the  center  pin  and  the  -  lead  to  the  grounded 
shell.  B  is  the  low  level  recorder  output  and  connects  to  the 
tape  recorder  input  with  a  shielded  audio  cable.  C  is  the 
speaker  output.  Leads  from  the  5  inch  speaker  are  mated  here 
with  a  phono  plug.  If  a  headphone  jack  is  desired,  a  H'*  phone 
jack  can  be  wired  into  the  hot  speaker  lead  —  a  shorting  jack 
should  be  used  so  the  speaker  is  operative  when  the  headphone 
plug  is  removed.  D  is  the  H2  V  plug  and  is  connected  to  the 
12  V  receiver  supply  —  +12  V  to  the  center  pin  of  the  phono 
plug  and  the  -  lead  to  the  outer  shell  E  is  the  BNC  connector 
for  the  antenna.  Ample  space  remains  behind  the  panel  for 
later  incorporation  of  an  S  band  converter  and  switching 
circuits. 
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Fig.  4*  Diagram  of  a  variable  strength  137.5  MHz  signal  source 
for  receiver  alignment  A  —  SPST  toggle  switch  controlling 
power  to  the  oscillator;  B  —  9  V  transistor  battery;  and  C  —  an 
OX  oscillator  with  a  type  EX  crystal  on  45.833  MHz.  A,  Bf 
and  C  are  attached  to  the  end  of  a  wooden  ruler  or  yardstick 
(D)  which  slides  in  and  out  of  a  copper  tube  (E)  with  a 
diameter  sufficient  to  clear  the  oscillator  module,  Two  feet  of 
tubing  is  adequate.  A  coax  jack  (F)  is  mounted  to  a  copper  or 
brass  partition  soldered  across  the  end  of  the  tube,  terminated 
with  a  53  Ohm  resistor.  52  Ohm  coax  connects  this  jack  with 
the  receiver  input.  The  signal  level  of  the  source  can  be  varied 
by  sliding  the  oscillator  in  and  out  of  the  tube.  Signal  level  to 
the  receiver  will  increase  as  the  oscillator  is  moved  toward  the 
pickup  end  of  the  tube  and  will  drop  as  it  is  moved  away,  If 
the  receiver  is  built  as  a  single  channel  unit  for  135,6  MHz 
ATS  satellite  service,  a  45.200  MHz  crystal  in  the  OX 
oscillator  will  provide  harmonic  output  on  the  proper 
frequency, 

acquiring  a  suitable  receiver, 
you  should  be  guided  by  your 
own  inclinations.  Building 
will  probably  not  save  you 
much  money,  but  it  will 
provide  you  with  a  receiver 
with  all  features  tailored  to 
your  own  needs.  After  a 
traumatic  move  to  a  new 
house,  I  made  the  decision  to 
convert  my  sprawling  station 
to  a  neat  cosmetic  installation 
in  a  desktop  rack.  Since  none 
of  the  receivers  on  hand  lent 
themselves  to  rack  mounting, 
I  decided  to  roll  my  own. 
While  strolling  about  the 
Dayton  Hamvention  with  the 
other  satellite  and  SSTV 
fanatics,  I  decided  to  plow 
some  of  my  ill-gotten  gains 
from  the  sale  of  some  equip- 
ment into  the  purchase  of  a 
VHF  Engineering  receiver  kit 
for  two  meter  FM.  I  vowed  to 
use  the  kit  as  the  basis  for  the 
VHF  satellite  receiver  with  all 

of  the  features  I  required, 
leaving  enough  space  to  add 
the  S  band  converter  that  was 
already  under  development 
The  effort  was  an  unqualified 
success  and  really  very  little 
effort  at  all.  If  you  still  like 
to  heat  up  a  soldering  iron 
and  want  a  receiver  equal  to 
or  better  than  anything  you 
can  buy,  then  read  on  and 
discover  how  it  can  be  done. 


receiver  passband.  In  the  case 
of  the  polar  orbiters,  you 
would  lose  the  upper  end  of 
the  gray  scale  even  when  the 
satellite  was  overhead,  and 
the  signal  would  be  virtually 
impossible  to  copy  early  and 
late  in  the  pass  when  Doppler 
shift  would  slide  most  of  the 
signal  out  of  the  narrow  re- 
ceiver passband. 

Other  Features 

Since  most  stations  make 
recordings  of  satellite  trans- 
missions, an  audio  output 
connection  for  this  purpose  is 
desirable*  Ideally,  this  tap 
should  be  made  before  the 
volume  control  so  that 
changes  in  speaker  listening 
level  do  not  result  in  changes 
in  record  level.  If  the  receiver 
has  a  squelch  control  {desir- 
able to  prevent  operator 
insanity  when  a  satellite  is 
not  within  range),  this 
feature  will  also  permit  con- 
tinuous recording  even  if  the 
squelch  control  cuts  in  and 
out  due  to  a  tight  setting, 
A  front  panel  signal  strength 
meter  is  also  desirable  to  help 
in  antenna  tracking.  The  re- 
ceiver ac  supply  should  have 
virtually  no  ac  ripple  to  pre- 
vent incorporation  of  un- 
desirable ac  hum  on  the 
recorded  or  real-time  satellite 
signal. 

In  making  the  decision 
to    buy,  modify,  or  build  in 


THE  RX-144 
RECEIVER  KIT 

The  heart  of  the  receiver  is 
the  RX-144  kit  available  from 
VHF  Engineering,  320  Water 
Street,  Binghamton  NY 
13902,  for  $69.95,  Given  the 
performance     of    the     com- 


pleted receiver,  this  has  to  be 
one  of  the  finest  values  in  the 
amateur  radio  market  today! 
Their  standard  RX-144C  kit 
contains  boards  and  parts  for 
the  following  sub-assemblies: 

(1)  RF-144F  front  end 
board,  providing  a 
crystal  controlled  front 
end  with  10.7  MHz  i-f 
output.  Dual  gate 
MOSFETs  are  used  for 
the  rf  amp  (MPF-121) 
and  mixer  (MPF-122). 
Squelch  sensitivity  is 
rated  at  0.2-0.3  micro- 
volts but  appears  to  be 
slightly  better  in  the 
"real  world.'1  Front  end 
gain  is  approximately 
40  dB  with  55  dB  of 
image  rejection  and  100 
dB  of  i-f  rejection, 

(2)  IF-10.7F  board 
providing  two  stages  of 
10.7  MHz  i-f  amplifica- 
tion using  ICs  with 
output  at  455  kHz.  An 
input  crystal  filter  (2 
pole)  sets  the  system 
bandwidth.  Total  gain 
is  in  the  order  of  50  dB 
and  the  circuit  is  un- 
conditionally stable. 

(3)  FM-455A  board 
with  a  single  IC  455 
kHz  amplifier  providing 
30  dB  of  gain  and  an  IC 
li miter  and  FM  detec- 
tor. The  board  has  pro- 
visions  for  a  signal 
strength  meter  and  a 
zero-center  discrimina- 
tor meter. 

(4)  AS-1  board,  pro- 
viding squelch  and  COR 
functions  as  well  as  up 
to  2  Watts  of  audio 
amplification  for  opera- 
tion of  an  externa! 
speaker. 

In  order  to  build  the  re- 
ceiver as  described,  you  will 
require  the  additional  com- 
ponents listed  in  Table  1. 
Some  of  these  relate  to  the 
specific  packaging  scheme 
which  I  employed,  so  you  can 
obviously  alter  these  to  suit 
your  own  needs.  The  basic  kit 
is  packaged  as  four  individual 
units,  each  containing  a 
circuit  board  and  the  proper 
components,  as  well  as  a  set 
of    layout     diagrams,     sche- 


matics, and  instructions  for 
construction  and  testing  of 
each  board.  In  addition,  the 
kit  contains  a  very  complete 
manual.  Where  appropriate, 
departures  from  kit  assembly 
instructions  or  additions  will 
be  noted  for  each  board. 

RF-144F:  If  the  receiver  is 
to  be  operated  on  only  one 
channel,  the  kit  instructions 
should  be  followed.  If 
multiple  channel  operation  is 
intendedj  leave  off  the  socket 
for  the  local  oscillator  crystal 
(Yl)  and  solder  a  length  of 
hookup  wire  (insulated)  to 
the  ungrounded  land  at  the 
socket  location.  If  the  re- 
ceiver is  to  be  packaged  as 
described  later,  the  input 
terminal  and  antenna  tap  can 
be  omitted  at  this  stage  in 
construction. 

IF-10.7F:  This  board 
should  be  wired  according  to 
the  kit  instructions  except  for 
the  input  crystal  filter.  The 
filter  supplied  with  the  kit  is 
a  Piezo  Technology  2195F 
with  a  bandwidth  of  15  kHz. 
In  order  to  accommodate 
signal  deviation  and  Doppler 
shift  in  satellite  service,  a 
bandwidth  of  30  kHz  is  re- 
quired. The  crystal  filter 
specified  in  Table  1,  a  Piezo 
Technology  2196F,  has  the 
required  bandwidth  and 
should  be  substituted  for  the 
unit  included  with  the  kit 

FM-455A:  Wire  according 
to  kit  instructions, 

AS-1:  Wire  according  to 
kit  instructions. 

When  all  the  boards  have 
been  completed,  make  the 
usual  checks  for  wiring  errors. 
In  case  you  are  tempted  to 
simply  bypass  the  tatter  step, 
1  will  confess  that  I  initially 
left  out  a  jumper  on  the  1 0J 
MHz  i-f  board  and  spent 
several  evenings  attempting  to 
discover  why  the  receiver 
wouldn't  work! 

Fig.  2  shows  the  basic 
packaging  of  the  three  boards 
in  the  minibox  specified  in 
Table  1-  The  boards  are 
oriented  cross-wise  in  the  box 
with  the  rf  board  to  the  rear, 
followed  by  the  10,7,  455, 
and  audio  boards  moving 
toward  the  front  of  the  box. 
The  back  of  the  box  contains 
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the  BNC  antenna  connector, 
mounted  so  that  the  antenna 
input  lap  to  LI  of  the  rf 
board  can  be  made  with  a 
very  short  length  of  the 
silver-plated  wire  supplied 
with  the  kit  The  back  also 
contains  the  4  phono  jacks 
for  the  speaker  output,  +12 
V,  the  S  meter  output,  and 
the  low  level  audio  output  to 
the  tape  recorder.  The  front 
of  the  box  has  the  squelch 
and  audio  gain  controls.  If 
you  desire  multi-channel 
operation,  the  crystal  selector 
switch  should  also  be 
mounted  on  the  front  of  the 
box.  Fig,  3  summarizes  the 
board  interconnections  and 
the  connections  to  the 
minibox  mounted  com- 
ponents. 

Preliminary  Setup 

Once     the     receiver     is 

packaged  in  the  minibox,  you 
are  ready  for  initial  checkout 
and  alignment  Connect  an  8 
Ohm     speaker     to     the 
SPEAKER     jack,     the     50 
microamp     meter     to     the 
METER  jack,  and  a  12  volt 
supply  to  the  +1 2  V  jack.  If  a 
calibrated  signal  generator  is 
available,  it  can  be  connected 
to  the  antenna  input*  Apply* 
ing   power   should    result  in 
typical     FM     receiver    noise 
output    from     the    speaker. 
Check  the  gain  and  squelch 
controls  for  proper  operation. 
Switch  SI  to  137,5  MHz  and 
dial  up  the  signal  generator  to 
that  frequency.  The  receiver 
should  now  quiet.  Adjust  the 
signal   level  so  that  it  drops 
down  to  the  margin  of  audi- 
bility   and   proceed   to   align 
the     rf     and     i-f     boards 
according  to  the  kit  instruc- 
tions. The  name  of  the  game 
is   to    keep    the   signal   level 
down  near  the  noise  and  keep 
tweaking     for     maximum 
quieting     and/or     maximum 
signal    level    on    the    meter 
What  do  you  do  if  you  canJt 
beg,  borrow,  or  steal  a  suit- 
able   signal    generator?    The 
answer  is  to  order  a  type  OX 
oscillator     module     with     a 
matching    EX    crystal    from 
International    Crystal    Manu- 
facturing   Company,    10    N. 
Lee,   Oklahoma   City,   Okla- 


homa 73102,  The  OX  oscil- 
lator kit  and   EX  crystal  for 

45,833  MHz  will  set  you  back 
a  total  of  $6.90  for  an  excel- 
lent 137.5  MHz  signal  source. 
The  problem  of  keeping  the 
signal  level  down  far  enough 
for  alignment  can  be  solved 
by  strapping  the  oscillator 
and  a  9  V  battery  to  the  end 
of  a  ruler  or  yardstick  and 
sticking  the  whole  business 
into  a  length  of  copper  tube 
as  indicated  in  Fig.  4,  The 
tube  acts  as  a  waveguide  with 
almost  infinite  attenuation 
after  several  inches.  By 
moving  the  oscillator  toward 
or  away  from  the  pickup  end 
of  the  tube,  you  can 
smoothly  vary  the  signal  level 
to  the  receiver  for  alignment 
purposes.  The  end  result  is 
equal  to  or  better  than  most 
signal  generators  in  terms  of 
performance.  This  rather  neat 
idea  is  a  somewhat  simplified 
version  of  an  idea  presented 
by  K1CLL  in  a  previous 
article  in  73. 

Once  the  alignment  is 
completed,  the  receiver  is 
now  capable  of  pulling  in 
satellite  signals,  but  let's 
restrain  ourselves  and  finish 
the  final  packaging,  Ob- 
viously everything  can  be 
placed  in  a  cabinet  of  some 
sort,  but  I  chose  to  rack 
mount  the  assembly  in  an 
attempt  to  reduce  the 
"sprawl"  in  the  satellite 
st  a  lion.  A  standard  19" 
rack  panel  7"  in  width  was 
used.  Drill  holes  with  the 
proper  spacing  to  accept  the 
layout  of  the  audio  gain, 
squelch,  and  crystal  switch  (if 
used)  placement  on  the 
minibox,  add  a  cutout  and 
holes  for  speaker  and  meter 
mounting,  and  proceed  with 
final  assembly.  The  minibox 
is  attached  to  the  panel  by 
the  control  nuts.  Mount  the 
speaker,  speaker  grill,  and  the 
meter  and  you  are  almost 
finished.  The  receiver  can  be 
powered  by  an  outboard  12 
volt  supply  or  a  supply  can  be 
built  and  mounted  to  the 
back  of  the  rack.  Fig.  5  shows 
a  suitable  power  supply 
circuit.  The  layout  of  my 
own  receiver  is  shown  in  Fig, 
1  ,  Note  that  the  VHF  receiver 
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Fig,  5,  Suggested  power  supply  circuit.  D1  —  2  A  SOpiv;  D2  — 
12  V  1  Wiener;  QJ  -  NPN power  transistor  (30-90  Watts);  Rt 
-  WOO  Ohms  'A  W;  CI  -  WOO  mF/35  V;  C2  -  1000mF/76 
V;  TJ  -  25  V  1  A  filament  transformer;  FJ  -!6A  fuse;  SI  - 
SPST  toggle  switch.  Qf  should  be  mounted  on  an  insulated 
heat  sink.  Alternatively \  a  12  V  regulator  IC  such  as  the 
LM-340-12  may  be  used  to  rep/ace  QJt  Rft  D2f  and  C2,  The 
fC  regulator  should  have  its  case  bolted  to  the  chassis  using 
mounting  grease  to  provide  heat  sinking. 


is  offset  to  one  side  of  the 
panel.  This  was  to  provide 
room  for  integration  of  an  S 
band  converter  for  the 
SMS/GOES  satellites  -  a 
goodie  that  will  appear  in  73 
once  I  am  sure  it  is  at  the 
point  where  it  can  easily  be 
duplicated.  The  meter  and 
speaker  connections  are  made 
plug-in  with  phono  jacks  to 
provide  modularization  for 
connection  of  other  gear  if 
desired.  The  VHF  antenna 
can  be  connected  to  the  BNC 
connector  and  the  12  volt 
supply  -  internal  or  external 
gqes  to  the  +12  V  jack,  The 
RECORDER  AUDIO  jack 
provides  a  low  level  signal  to 
the  station  tape  recorder  that 
is  unaffected  by  the  audio 
gain  setting.  As  noted  in  the 
kit  instructions,  provisions 
are  made  for  an  outboard 
COR  circuit  and  a  discrimina- 
tor meter  that  could  be  added 
if  desired. 

Performance 

In  a  word,  excellent!  The 
receiver,  without  an  outboard 
preamp,  does  better  than  any 
previous  receiver  I  have  tried 
with  or  without  preamps. 
Attaching  any  of  my  preamps 


—  and  1  have  some  pretty 
good     ones     -     noticeably 

degrades  receiver  perfor- 
mance, indicating  excellent 
low  noise  performance  of  the 
basic  receiver  front  end.  No 
receiver  tried  up  to  date,  even 
with  added  preamps,  could 
deliver  a  full  quieting  signal 
from  ATS-3  on  my  5  element 
crossed  yagi  white  ATS-I,  lo- 
cated close  to  the  horizon  at 
my  location,  is  barely  audible 
on  that  particular  antenna. 
The  new  receiver  delivers  full 
quieting  signals  from  both 
satellites  on  the  modest 
antenna  without  the  use  of  a 
preamp.  Near-horizon  fading 
of  the  NOAA  polar  orbiting 
satellites  is  eliminated  to  the 
point  where  the  receiver 
limits  as  soon  as  the  satellites 
clear  the  radio  horizon.  To 
say  that  VHF  Engineering  has 
done  a  superb  job  is  certainly 
not  overstating  the  case.  If 
you  want  a  first-rate  satellite 
receiver,  you  can  hardly  go 
wrong!  ■ 


4  RCA  type  phono  jacks  (Switchcrafr  3501  FR  orequivj 

1  BMC  panel  receptacle  (Amphenot  4500) 

1  7"  x  5"  x  3'*  aluminum  minibox  (BUD  CU-3008A  or  equiv.J 

1   1-pole  3-position  rotary  switch  (if  multi-channel  operation  is  desired) 

1  50  microamp  panel  meter  (Radio  Shack) 

1  5"  speaker  (Radio  Shack} 

1  5"  speaker  grill  (Radio  Shack) 

1  7"  wide  rack  panel  (BUD  PA^11Q4) 

2  10k  linear  taper  panel  mounting  potentiometers  (volume  and  squelch! 
2  or  3  knobs,  styled  to  suit.  2  required  for  volume  and  squelch,  cry  star 
selection  optional. 

1-3  crystals  for  frequencies  desired.  Third  overtone,  20  pF  load, 
HC25/U  case  style: 

41.6333  MHz  for  135.6  MHz  receive 

42,2666  MHz  for  137,5  MHz  receive 

42.3066  MHz  for  137  62  MHz  receive 
t    30  kHz  2  pole  crystal  filter  for  10,7  MHz  i-f,  Model  2196F  from 
Piezo  Technology,  P.O.  Box  7877.  Orlando  FL  (SI 0.00). 
112  volt  low  ripple  power  supply  or  components  as  listed  in  Fig,  5. 
Misc.  hookup  wire,  solder,  etc. 

Table  /.  Components  in  addition  to  the  bask  receiver  kit  that 
are  required  to  complete  the  satellite  receiver. 
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Learn 


New  Language ! 


paper. 

No  matter  how  fast  you 
may  be  able  to  decipher  CW 
in  your  head,  you  must  be 
able  to  transfer  it  down  onto 
paper  if  you  wish  to  prove 
that  you  have  a  high  pro- 
ficiency in  the  translation  of 
CW.  There  are  various  organi- 
zations which  issue  certifi- 
cates for  skills  in  CW  pro- 
ficiency. The  Connecticut 
Wireless  Association  gives  an 
award  to  those  able  to  receive 
and  put  onto  paper  a  60 
words  per  minute  code  pro- 
ficiency transmission.  To 
transfer  code  at  speeds  of 
over  30  words  per  minute 
onto  paper,  a  typewriter  is 
needed*  Wear  headphones  as 
you  are  typing,  so  the  type- 
writer will  not  drown  out  the 
CW! 


-  -  try  CW 


The  familiar  term  CW 
rings  a  bell  in  every 
ham's  head.  Every  ham  has, 
at  one  time  or  another, 
learned  the  Morse  code  in 
order  to  pass  a  test  for  his 
license.  Bui  have  ihey  actual- 
ly learned  the  code,  or  have 
they  just  memorized  it? 

CW  is  similar  to  a  foreign 
language  in  many  ways.  For 
one,  it  takes  countless  hours 
of  work  to  speak  fluently  in 
any  foreign  tongue*  Persever- 
ance and  motivation  are 
required.  Reading  and  listen- 
ing will  also  help  in  the 
mastering  of  a  language* 

In  other  words,  the 
"secret'*  in  learning  a  lan- 
guage is  diligent  practice. 
There  is  no  other  way  to 
escape  the  practice  that  is 
required.  I  do  not  want  to 
discourage  you  from  taking 
up  CW  as  a  serious  facet  of 
your  hamming  time*  In  fact,  I 
am  attempting  just  the  op- 
posite. You  will  make  greater 


gains  when  you  realize  the 
work,  time,  and  energy  re- 
quired. 

There  are  a  variety  of 
tapes  and  records  available 
for  the  elementary  and 
intermediate  CW  operator's 
benefit*  These  methods  work 
well,  and  are  a  good  approach 
to  the  CW  barrier. 

Most  ham  operators  send 
and  receive  Morse  code 
between  the  speeds  of  five 
and  thirty  words  per  minute. 
At  these  speeds,  the  individ- 
ual letters  of  each  word  are 
deciphered  and  registered  on 
paper  or  in  our  minds-  This 
method  is  quite  acceptable, 
provided  you  wish  to  con- 
verse with  people  at  these 
speeds. 

There  is,  however,  a  hid* 
den  barrier  that  crops  up 
when  you  reach  approxi- 
mately thirty  words  per 
minute.  At  and  above  this 
speed,  you  must  begin  to 
develop  a  vocabulary  of 
words.  Just  as  vou  learned  to 


recognize  a  letter  by  its  total 
"phrase ,M  you  will  have  to 
learn  to  recognize  words  by 
their  total  "phrases/*  not  by 
piecing  together  letters.  As 
the  CW  is  being  sent,  you 
should  hear  words,  not  indi- 
vidual letters. 

How  does  one  acquire  this 
skill?  You  can  practice  by 
tuning  in  various  CW  practice 
stations  that  operate  on  a 
regularly  scheduled  basis. 
Schedules  of  these  stations 
are  available  from  the  ARRL* 
It  also  helps  to  have  someone 
send  you  the  more  frequently 
used  words  and  prefixes* 

Out  of  necessity,  a  person 
receiving  high  speed  CW  will 
need  to  learn  the  art  of 
"copying  behind/1  To  prac- 
tice, just  write  everything  a 
few  words  behind  what  is 
being  sent  By  doing  this, 
fewer  problems  will  occur 
with  spelling  and  capital  Set- 
ters; there  will  be  an  overall 
improvement  in  the  transcrip- 
tion  from   the   mind   to  the 


Sending 

Most  hams  cannot  send 
good  quality  CW  above  20 
words  per  minute  with  a 
straight  key.  Therefore,  a 
high  percentage  of  the  hams 
operating  CW  today  use  an 
electronic  keyer*  Many  fea- 
tures are  avaitahlc  on  a  keyer, 
such  as  dot  and  dash  inser- 
tion, iambic  operation,  and 
automatic  character  spacing. 
If  you  desire  the  most  highly 
advanced  and  versatile  keyer 
available,  then  the  Accu- 
Keyer  with  memory  should 
fill  the  bill.  The  \916ARRL 
Handbook  gives  details  on 
how  to  build  this  gem.  De- 
signed and  built  by  WB4VVF, 
it  has  every  feature  in  a  keyer 
a  ham  could  ever  want! 

If  you  enjoy  typing,  you 
may  wish  to  build  or  buy  a 
CW  typewriter.  As  you  type, 
CW  appears  {electrical  form!) 
at  the  output  of  this  machine. 
This  is  an  easy  method  of 
sending  very  accurate  CW. 

As  you  begin  to  increase 
your  CW  proficiency,  you 
will  begin  to  enjoy  this  fasci- 
nating facet  of  ham  radio 
more  and  more.  I  would  be 
especially  interested  in  hear- 
ing from  anyone  who  is  able 
to  receive  CW  at  a  speed  in 
excess  of  60  words  per 
minute.  This  is  possible;  it 
just  takes  practice,  practice, 
practice.  ■ 
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PREASSEMBLED 


COMPLETE  KIT 


"n 


Crescomm  Frequency  Counters  Features 


I  High  Sensitivity  VHF  pre  scaler  (built-in).  lOOmv 
RMS  @  50fi  @  300MHZ,  Frequency  range  DC 
through  600MHZ  Model  600. 


z 


Excellent  temperature  compensation  crystal  con- 

fi 
trolled  time  base,  yielding  +  T  part/  10    stability  per 

hour  after  10  min  warm-up,  £  10PPM  worst  case, 
from  0°  to  +  55°C<,  at  100Hz  @  450MHZ  is  attain- 
able, typically  tf  calibrated  to  WWVL.  This  is  approxi- 
mately 2  parts  in  10   ! 


s 


7  digit  display,  resolution  100H*  with  10m  Sec, 
gate  interval,  pre-scafed!  10Hz  resolution  with  1  Sec. 
pre-scated,  1Hz  resolution  with  10  Sec.  gate  inter- 
val prescaled! 


4 


3  Easy  6  hour  assembly;  all  circuit  broad  tracks  are 
pre-tinned,  have  drilled  hoies  and  are  plated  through! 
All  I.C.  sockets  included  -  Makes  trouble  shooting  a 
breeze. 

D  Cabinet,  plexy  window  and  all  necessary  compo* 
nents  included  for  easy,  trouble-free  assembly. 

I    90- Day  full  coverage  warranty. 

Optional  accessories  TCXO  time  base  yielding  !4 
PPM  stability.  $79.95 

Optional  10  Sec.  time  gate  resolution  to  1Hz.  $15.00. 
(Free  with  purchase  of  above  TCXO) 


Optional  12VDC  power  recepticfe  and  cord  assembly 
$15.00  (on  preassembled  counter  only) 


Built-in  5VDC  regulator;  input  to  3-termina!  regu- 
lator is  accessible  for  use  with  12VDC  out-board  PS. 
You  can  use  this  counter  mobile, 

"HAVE  JT  YOUR  WAY" 
Complete  kit  or  preassembled,  burned  in,  and  environmental  chamber  tested  unit  available  for  the  commercial  shop 
or  modern  ham  shack. 


KIT   Model  600K  179.00  ea,  PREASSEMBLED  &  TESTED    Model  600  AT  249.00 

Bank  Americard  and  Master  Charge  accepted.  Please  include  account  number  with  order 


NAME 


STREET 


CITY 


STATE 


ZIP 


CALL  SIGN 


SEND  CHECK  OR  MONEY  ORDER  TO 


See  You  A  t  The  A  t  fan  to 
Ham  Festival  June  J8SJ9 


Bldg.  13  Eur  lid  Avenue,  Newark  New  Jersey  071 


WIRE  DIVISION  •  COMMUNICATION  DIVISION  •  ELECTRONIC  DIVISION 


rporarea 

105  (201)  589-4647 C3S  J 


A  display  of  early  amateur  radio  memorabilia  now  at  the  Pioneer  Village  Museum  in  Minden 
NE. 


Amateur  radio  conven- 
tions and  regional  get- 
togethers  back  in  the  begin- 
ning 1920s  were  real  festivi- 
ties. The  spirit  which  prevailed 
did  so  imbue  M  who 
attended  that  a  broad  new 
enthusiasm  was  born  and 
dominated  throughout  ama- 
teur radio  land  in  America. 

Reference  was  made  in  our 
last  installment  to  the  1920 
grand  finale  convention  in  St. 
Louis.  To  prove  that  all  the 
big-wig^,  as  well  as  hundreds 
of  the  hoi'polloi,  were 
present,  here  is  reproduced 
that  convention's  ''Pro- 
gramme of  Events." 

Should  any  reader  who 
was  present  have  any  recol- 
lections or  recognize  any  of 
the  "stalwarts"  mentioned,  I 
most  assuredly  would  be 
willing  to  swap  a  few  yarns. 

It  would  be  to  the  everlast- 
ing  glory    of  the  proverbial 


History  of  Ham  Radio 


-  -  part 


Eric  G.  SfraJJchaLiser  W9CJ 
527  Spring  Oeek  Road 
Washington    /L    6 1 57 J 


Reprinted  from  QCC  News,  a 
publication  of  the  Chicago  Area 
Chapter  of  the  QCWA  . 


Midwest  A,  R.  R-  L-  Convention 

DECEMBER,  &.  29.  J»A  1*30 
PROGRAMME  OF  EVENTS 

rt'EsGA*  DEC  *Sih. 

REGISTRATION 

E^--  «  "*»*i~ajwwu#li  ftt  tfittr  INDEVT- 

IFit'ATION"    3AD4i£i   in    '.*•  l*'-   &<**>   Strtfc* 

i.fj>*3  *l,i  ^tTTIlt  f«M|  tu  ait  »  .  >-  Tit*  H    !r! 

StmlJfi'  ff*rinf  lh«'      n  ■■'-• 

irm    *    r,ET  TOGETHER   GATHER^-,      tffc    *■■ 
Hoti    -:-srLtfF  Evtf\&«Ij"  t$m<t  \n  ma  nftrf  ««■»(  y«H 

q|iJ     fn#f  j.  n.-.S    T*   .      il    jpi     *"i«n     '  t#*l*l    '"nfuSrnB 

tag  liuustr.  5tBC*T  CafWWf*  tt  (t»WJ1  ifl  CM  bmfliirL 

:   .h  p    ol   RADIO  CONTESTS    17th    Rwr  N-itrl   fttffcft 

I'   -  man  <*.Mu  dull  (11  ihi*  : 'MF-I  IPM-ST  PRACYtC  A  [r  C  tt 

SENDING  SET  will  fm*j*»  it  Hi»ri*..ni1  1>«|i.     Ttwt  mm  *rm 

dariKtii  ib*  BEST  RECEIVING!  - <  1  irtU  rtwl*"  ft-**  ■*■ 
Awns Ti*n«^rmi'f.  Trw**  mnisirj  will  h*  limned  in  "n< 
hour  *^h 

ip   m    BtTUKSSS  MEETir 

Th«TM  bttyrMfr  "f  <J  R  H.  »lW  li*  dtoFUiirt'iWl   »•¥*«! 

-.-   '  T Mr  MUM  iJ-rn*  under  dU£ijMl*n  (inw 

■t«f  Triil  ttf    Si  ''■'•    i  <*nun*il  14  put   fhf    ^matem 

QUE  nf  Biiirnr-- 

WEDNE51MY  ~  . 

IfeU  ■.  -n,  RADIO  COPY  CONTEST* 


■■MM 

c31 


the  bwt  cjftj  if  linn  — ,*f  *  icWl  *l  1 

TPHiwiv  nip  r*r*r.*   *«•  cc*    Wtt* 
fetfte  .i  rml*  +f  ip**d  will  wtm  -m  A  ofee*  A  fc*fc*  •*  r  Fm»< 

i si  *  m.  nsrr  »  sri  -«r  sr  locis  a  v  atevbi 

of  Ac  flam    Hir- 

•a  1 1**# « 


ATI 


n    n    TCirHMCAL  kee:  '    ft 

Stm 


5PEA^EF.5 


Tb*  *'f  A 
"OAFS" 


^Tr    8    W#*l 
It   H   O    M«th*w* 


TRUR^DAlf  OEC   fflrth 

IJTJ  l  hl  DIRECTORS  MEETING  ITtfc.  eKW  H»i#rSUU*r 

lgM»,  m  THEATRE  PARTY  ORPHEL'M  TBEATBE 

i  -*  -in 

AfT*ne*«i"»iH   havn  h**n  nw4fl  fw  i  Uf ^*  bktteil  ol  it I 

•ntiL     All  m»*t  lit  the  'ubt»-  of  Thi-Jtm  At  :-Vi  p.  nv 

■■  r    il.,    RAt>I0  BANplTF-T  Uth.  flwr  Ratitl  BttttfalV 


EPEAJvESa 

Mf     •  111     Mnrihuv 


*Ttf^ 


«V  ft*  t**r»*    r*r    ■>  . 


'!■    i"     IAajmsLhh. 


54 


Old  Man  should  any  of  the 
sparks  of  recording  effort  be 
transplanted  into  the  pages  of 
amateur  history  in  the  future. 
Probably  nothing  would  sur- 
pass the  account  written  in 
QSTt  February,  1 921 ,  pages  9 

to  23. 

For  now,  my  notebook 
contains  the  following  ac- 
count of  The  American  Radio 
Relay  League  Convention,  as 
originally  written  and  re- 
corded in  January,  1 921 : 

"The  Midwest  Division  of 
the  American  Radio  Relay 
League  held  its  convention  in 
St.  Louis  MO,  December  28, 
29,  and  30,  1920.  Represen- 
tatives from  all  sections  of 
the  country  were  there, 
including  all  of  the  nine  radio 
districts  in  the  country,  Never 
before  in  the  history  of  the 
League  has  such  a  successful 
meeting  in  the  interest  of 
radio  taken  place.  For  three 
days,  old  and  young  met,  in 
most  cases  for  the  first  time, 
although  they  had  known 
each  other  for  years. 

"Hiram  Percy  Maxim, 
well -known  scientist  and 
inventor,  and  President  of  the 
League,  opened  the  conven- 
tion with  an  address.  Mr- 
Stewart,  our  representative  in 
Washington,  outlined  the 
legislative  situation,  pointing 
out  how  the  Poindexter  Bill 
recently  introduced  in 
Confess  is  threatening  the 
existence  of  amateur  radio 
operators  and  experimenters. 
A  committee  was  appointed 
to  draw  up  definite  resolu- 
tions to  be  sent  to  Washing- 
ton protesting  against  the 
passage  of  the  bilk  Mr, 
Warner,  Secretary  and  Editor 
of  QSTj  gave  a  resume  of  our 
growth  from  its  inception 
only  a  few  years  prior  to  the 
war  up  to  the  present  time. 
He  stated  that  membership  of 
over  50,000  has  placed  the 
organization  in  a  position 
where  it  ranks  as  one  of  the 
largest  in  the  country. 

"The  technical  meeting 
was  held  on  the  29th.  Among 
the  speakers  were  Mr.  B,  West 
8AEZ,  naval  radio  aide  and 
authority  on  spark  dis- 
chargers; Mr.  Paul  R.  Godley, 
chief  designing  engineer   for 


A  selection  of  early  vacuum  tubes 
today. 


a  far  cry  from  the  ultra-miniature  transistors  and  ICs  of 


Public  relations  were  as  important  in  the  early  days  of  amateur  radio  as  they  are  today.  In 
1922,  a  group  from  the  Radio  Club  of  America  set  up  and  manned  this  booth  at  a  radio  show  in 
Grand  Central  Palace  in  New  York  City. 
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the  Radio  Corporation  of 
America;  and  Mr.  R.  H.  G. 
Mathews,  ninth  district  super- 
intendent of  the  League. 
Topics  discussed  were  in 
connection  with  apparatus 
used  in  amateur  radio  sta- 
tions. Since  all  amateur 
stations  in  the  country  are 
restricted  by  law  to  operate 
on  a  wavelength  not  exceed- 
ing two  hundred  meters  and 


an  input  not  exceeding  one 
kilowatt,  it  is  essential  that  all 
energy  put  into  a  set  be  used 
to  best  advantage.  The 
maximum  efficiency  can  be 
obtained  only  when  appara- 
tus is  designed  accuately  and 
with  special  attention  to 
details.  The  realm  of  radio  is 
still  wide  open  to  improve- 
ments  with  new  discoveries 
continually  being  made. 


"Perhaps  of  greatest  inter- 
est was  the  short  but  spell- 
binding address  given  by  Mr. 
Haddaway,  a  young  man 
seventeen  years  old.  This  lad 
came  from  a  poor  family.  As 
a  high  school  freshman,  he 
had  to  use  his  spare  time  to 
support  the  family.  He  gave 
us  a  description  of  how  he 
made  the  'moonshine  bulb/ 
Despite  various  handicaps,  he 


The  "ideal"  amateur  station  in  1920,  consisting  of  one  transmitter  and  two  receivers.  One 
receiver  uses  an  electrolytic  detector  and  telephone  set  The  transmitter  utilizes  a  mercury 
interrupter  and  an  open  core  transformer 


had  built  a  complete  and 
effective  amateur  radio  sta- 
tion, located  in  a  tiny  closet 
in  back  of  his  mother's 
kitchen.  How  did  he  go  about 
accomplishing  an  'impossible 
feat'?  Every  piece  of  equip- 
ment, including  the  individual 
components,  were  meticu- 
lously fabricated  out  of 
anything  and  everything 
imaginable,  Even  the  head- 
phones and  tiny  vacuum 
tubes  were  homemade.  He 
had  located  a  wholesale  drug 
firm  discarding  waste  material 
and  there  found  scraps  of 
glass  tubing,  and  bits  of 
tungsten  filaments  from  old 
lamps.  With  such  parts,  he 
made  his  vacuum  tubes.  He 
had  built  his  own  mercury 
pump  to  evacuate  the  tubes, 
He  found  the  mercury  from 
broken  thermometers.  His 
headphones  were  ingeniously 
fabricated  from  bits  of  wood, 
metal,  and  wire,  but  they 
performed  beautifully.  Every- 
thing else  in  his  station, 
which  was  visited  during  the 
day,  was  very  cleverly  made 
and  assembled.  And  his  only 
financial  expenditure  was  a 
25  cent  pair  of  combination 
pliers.  I  have  met  no  one  in 
my  lifetime  who  has  dis- 
played such  a  passionate 
purpose  to  succeed. 

"The  climax  of  the  con- 
vention was  the  radio  ban- 
quet. To  our  knowledge,  it 
was  the  first  of  its  kind  ever 
given  in  the  history  of  the 
League.  The  spirit  was  there 
all  right!  What  the  St.  Louis 
radio  club  did  not  think  of 
was  not  worth  considering. 
Even  the  menu  savored  of 
sparks  and  ozone,  none  of  it, 
however,  being  charged  to 
very  high  voltage.  Mr* 
Chandler  of  8NG  fame,  Mr. 
B.  West,  and  the  President,  H, 
P.  Maxim,  gave  short  ad* 
dresses.  Bill  Wood  of  St. 
Louis  club  acted  as  toast- 
master.  To  him  as  well  as  to 
the  entire  club  is  due  the 
credit  for  the  overwhelming 
success  of  the  convention. 

"The  keynote  of  the  meet- 
ings seemed  to  be  More  Unity 
and  More  Cooperation 
between  the  various  clubs  and 
organization  as  a  whole,   in 
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order  to  be  able  to  stand 
behind  any  move  which  the 
League  attempts  to  under- 
take. Every  city  in  the 
country  should  have  an 
organized  radio  club  affiliated 
with  the  League. 

"The  ARRL  was  organized 
with  the  intention  of  relaying 
messages  from  city  to  city, 
state  to  state,  and  ultimately 
from  country  to  country. 
Messages  accepted  for  trans- 
mission  are  not  charged  for. 
Amateur  radio  operators  do 
this  as  a  service  for  the  com- 


munity  and  for  mutual  bene- 
fit because  they  have  an  inter- 
est in  the  development  of 
radio  as  a  ready  means  of 
communication.  The  stations 
are  privately  owned  and 
operated,  in  many  cases 
entailing  an  expenditure  of 
hundreds  of  dollars.  To  be 
able  to  communicate  with 
others  hundreds  of  miles 
away  amply  compensates  the 
amateur  for  erecting  a  sta- 
tion. It  affords  one  of  the 
most  fascinating  and  at  the 
same  time  educational  fields 


of  research  to  most  any  per- 
son interested  in  science, 

"Radio  is  indispensable  in 
many  of  our  present  day 
developments.  Steamships 
and  airplanes  are  lost  if  they 
have  to  do  without  the  ser- 
vices of  wireless.  On  railroad 
trains  and  automobiles,  its 
application  will  eventually 
revolutionize  modern  busi- 
ness practices,  just  as  the  tele- 
graph and  the  telephone  have 
done,  But  to  attempt  to  make 
far-reaching  predictions,  not 
even     the     most     farsighted 


radio  engineer  can  come 
anywhere  within  the  actual 
facts  which  will  be  known  ten 
years  from  now,  (Remember 
that  this  was  written  in 
1921.)  Too  little  is  under- 
stood of  this  greatest  of  all 
discoveries.  That  we  will  be 
able  to  talk  directly  with  our 
friend  riding  in  his  car  in 
another  part  of  the  country 
seems  to  be  a  dream  still  to 
be  realized/1  (End  of  1921 
written  and  recorded  mes- 
sage.) 

To  be  continued. 
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Often  after  an  FM  rig 
becomes  a  few  years 
old,  it  is  desirable  to  retweak 
the  final  output  stage.  But  if 
you  don't  have  a  dummy  load 
and  an  inline  wattmeter, 
this  job  can  be  a  problem. 
Here  is  a  simple  device  to 
tune  up  your  two  meter 
transceiver  for  maximum 
power  output.  It  is  both  a 
dummy  foad  and  an  rf  indica- 
tor, and  can  be  built  for  less 
than  a  dollar.  It  can  be  used 
for  FM  rigs  up  and  into  the 
20  Watt  output  class. 

The  usual  problem  with 
constructing  a  dummy  load  is 
finding  a  resistor  which  will 
handle  enough  Watts  and  also 
remain  relatively  nonreactive 
at  146  MHz,  In  our  design, 
this  problem  is  solved  by 
using  a  50  Ohm,  one  Watt 
composition  resistor,  and 
immersing  it  in  a  small  jar  of 
oil.  We  can  run  18  Watts  into 
this  setup  for  a  few  minutes 
without  the  oil  even  getting 
warm.  I  have  used  this 
method  successfully  to  tune 
up  my  Regency  HR2B  and 
my  TR-22.  The  diode  and  the 
capacitor  serve  as  an  rf  indica* 
tor. 

This  device  is  constructed 
by  wiring  the  diode,  capaci- 
tor, and  resistor  together  as 
shown  in  the  wiring  diagram. 
Then  this  assembly  is  wired 
to  the  leads  of  a  piece  of 
RG-58  coaxial  cable.  Run  a 
separate  piece  of  hookup  wire 
out  from  the  diode  and  then 
punch  a  hole  in  the  top  of  a 
baby  food  jar.  Slip  the 
assembly  through,  and  seal 
the  hole  with  epoxy.  Then  fill 
the  jar  with  a  high  viscosity 


George  Hovorka  WAIPDY 
John  Hovorka,  Jr. 
674  Brush  HiU  Road 
Milton  MA  02186 


The  Oily  Resistor 

Wattmeter 


-  -  how  to  put  20  W 


into  a  I  W  resistor 


motor  oil,  such  as  SAE  30  or 
40.  Close  the  jar  top  tightly. 
Then  connect  a  PL-259  con- 
nector to  the  end  of  the  piece 
of  coaxial  cable. 

To  use  your  dummy  load- 
rf  indicator,  connect  the 
PL-259  to  the  back  of  the 
radio.  Put  your  VOM  on  the 
plus  10  volt  dc  scale,  and 
connect  the  positive  lead  of 


the  VOM  to  the  wire  which 
runs  out  from  the  diode.  Con- 
nect the  negative  line  from 
the  VOM  to  the  braid  of  the 
coaxial  cable  or  to  the  chassis 
of  the  radio.  Place  the  trans- 
mitter on  a  frequency  which 
falls  in  the  middle  of  the 
frequencies  which  are  used 
(146.52  MHz).  Tweak  the 
capacitors  in  the  final  output 


-O 


RG-sa 


PL  259 


TQ  VOM 


Fig.  L  Wiring  diagram. 


stage  and  driver  stages  with  a 
plastic  alignment  tool,  until 
you  have  the  maximum  indi- 
cation on  the  VOM, 

With  this  setup,  you  can 
peak  your  transmitter  for 
maximum  output  both 
simply    and    inexpensively.  ■ 

Parts  List 

PL-259  connector 
18"  length  of  RG-58  coaxial  cable 
1  W  50  Ohm  composition  resistor 
1  N34A  or  equivalent  germanium 

small  signal  diode 
.005  disc  ceramic  capacitor 
Hookup  wire 
Baby  food  jar 
SAE  30  motor  oil 
VOM 
Epoxy 
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SSTV  Slalom  Game 


--  you  don't  need 


a  sports  car 


Dave  Ingram  K4TWJ 
Eastwood  Village  #604  No. 
ftt.  J  J    Box  499 
Birmingham  AL  Z521Q 


If  you've  ever  been  inter- 
ested in  TV  ping  pong, 
hockey,  space  war,  or  any 
other  popular  TV  game,  then 
here's  an  SSTV  jpme  I'm  sure 
you'll  like.  The  game  features 
moving  action,  programmable 
courses,  black  or  white 
displays,  optional  scoring, 
and  much  more*  The  basic 
unit  costs  approximately  five 


dollars  to  build  and  the 
optional  scoring  section  costs 
an  additional  five  dollars* 

This  game  is  a  video  repre- 
sentation of  the  popular 
sports  car  autocross,  or 
slalom,  races  which  are  con- 
ducted by  sports  car  clubs 
around  the  world.  Contesting 
autos  in  a  slalom  individually 
maneuver  through  an  obstacle 
course  which  is  marked  by 
rubber  pylons.  Tricky  courses 
are  commonplace,  so  driving 
skills  and  accuracy  are  the 
primary  considerations.  If 
you've  never  experienced  an 
actual     sports     car     slalom, 


Six  second  exposure  of  a  Slalom  run.  Although  not  apparent 
in  this  photo,  the  complete  course  was  visible  on  the  monitor 
screen. 


you've  missed  a  treat.  Full 
details  on  local  slaloms  can 
usually  be  obtained  from  MG 
or  Triumph  dealers  in  your 
area.  SSTV  Slalom  consists  of 
an  obstacle  course,  displayed 
on  the  monitor  screen,  and  a 
"car"  (thin  line}  which  moves 
down  the  screen  along  with 
the  initial  trace.  A  pot  is  used 
for  steering  the  line  around 
pylons  (black  squares),  and  a 
simple  1,  2,  4,  8  counter 
performs  optional  scoring, 

The  challenge  of  slalom 
driving  is  captured  in  the 
game's  positive  response  to 
steering  commands,  and  in 
courses  which  can  be  made 
increasingly  difficult  as  you 
become  more  skillful.  During 
a  typical  "run/1  the  car  might 


be  steered  left  and  driven 
through  a  pylon.  As  it's 
steered  back  on  course,  it 
continues  to  move  down 
screen,  and  is  again  meeting  a 
turn  and  dodging  pylons.  A 
run  is  completed  at  the 
screen's  bottom  right,  and 
bam!  The  car  restarts  at  the 
screen's  top  left,  again 
dodging  pylons  to  get  on 
course.  Each  run  lasts  approx- 
imately 8  seconds  —  the 
length  of  an  SSTV  frame. 

Description 

SSTV  Slalom  can  be 
divided  into  three  categories; 
the  course,  the  car,  and  the 
optional  accessories. 

As  this  is  intended  to  be  a 
fun  project  rather  than  a 
soldering  experience,  I  chose 
to  utilize  one's  existing  SSTV 
camera  (or  tape  recorded 
SSTV)  to  generate  all  the 
necessary  timing  signals  and 
to  permit  frequent  course 
changes.  This  approach 
(known  by  computer  freaks 
as  letting  software  make  up 
for  a  deficiency  in  hardware) 
proved  to  be  more  flexible 
and  substantially  less  expen- 
sive then  other  methods  of 
generating  TV  games.  Each 
slalom  course  is  drawn  on  a 
separate  piece  of  paper  and 
sequentially  placed  in  front 
of  the  SSTV  camera.  A  forty 
or  fifty  Watt  lamp  will  pro- 
vide sufficient  illumination  if 
the  courses  are  placed  on 
small  index  cards.  An  alter- 
nate method  is  to  draw  the 
courses  on  photographic  slide 
blanks,  then  place  these  in  an 
inexpensive  slide  viewer  and 
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Fig.    7.  Basic  car  generator.   RJ  —  car  frequency;  R2  —  car 
width;  RSt  —  car  steering;  RS  —  output  amplitude. 
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This  ten  second  "stop  motion"  photo  of  Slalom  closely 
resembles  an  actual  run  In  progress,  During  the  first  S  seconds, 
the  car  was  steered  down  the  screen  *s  right  side.  Then  it  was 
quickly  steered  on  course  before  the  camera's  shutter  closed  2 
seconds  later.  Ill  lei  you  guess  the  run 's  results. 

Capturing  Slalom's  action  on  film  is  quite  difficult,  as  each 
run  tends  to  erase  the  previous  run  and  an  8  second  frame 
doesn't  portray  motion.  Proper  f4f"  settings  of  double  ex- 
posure  photos  are  a/so  difficult. 


point  the  SSTV  camera's  lens 
into  the  viewer,  Particular 
attention  should  be  given  to 
the  beginning  (screen  top) 
and  end  (screen  bottom)  of 
each  course  for  a  smooth 
overall  effect  I  suggest  trying 
some  Initial  courses  with 
various  size  obstacles  and 
paths  to  get  the  game's 
"feel/'  The  only  remaining 
requirement  is  a  car  which 
can  be  driven  through  the 
monitor  displayed  course. 

The  car  is  simply  an 
un synced  black  (or  white) 
level  generator  with  its  exact 
frequency  controlled  by  a 
steering  pot  (see  Fig,  1),  Span 
limiting  resistors  are  used 
with  the  steering  pot  to 
control  car  swing  and  pro- 
duce a  sports  car  type  "feel." 
(No  fair  replacing  this  section 
with  a  10k  pot  A  bug  eyed 
Sprite  or  Lotus  Elan  doesn't 
even  handle  that  good!) 
Output  of  the  basic  generator 


connects  to  an  SSTV 
camera's  voltage  controlled 
oscillator  input  to  combine 
car  and  course.  Since  I  use  a 
Robot  model  80A  camera, 
Fig.  1  gives  the  proper  con- 
nection points  for  that  unit. 
A  similar  concept  can  be  used 
with  other  SSTV  cameras. 
Simply  connect  the  car  gener- 
ator's output  (point  A)  to  the 
camera's  VCO  input,  in 
parallel  with  modulation 
voltages  from  the  video 
amplifiers.  Isolate  levels  as 
necessary  to  prevent  over- 
loads or  low  resistance  paths. 
Direct  connection  of  the  car 
generator  to  the  Robot's 
VCO  will  require  a  slight 
readjustment  of  the  bright- 
ness control.  I  merely  reach 
over  and  turn  the  control 
approximately  )4  turn  clock- 
wise. However,  lazy  hams  can 
include  the  circuitry  of  Fig.  2 
and  eliminate  this  effort. 
One    optional    feature    of 
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INPUT  FROM  BASIC 
GENERATOR  OF  FIG.  I    > 


JN9I4 


TO  R34/A35  AND-  09 

F  JUNCTION  IN  ROBOT 
CAMERA  VCO  INPUT 


Another  ten  second  "stop  motion  "photo  of  Slalom. 


SSTV  Slalom  is  a  car  gen- 
erator to  be  used  in  conjunc- 
tion with  cassette  taped 
courses  received  from  other 
SSTVers,  This  method  also 
allows  camera-less  SSTVers  to 
play  SSTV  Slalom  on  tape 
recorded  courses.  The  addi- 
tional 1500  to  2300  Hz  oscil- 
lator circuitry  for  this  feature 
is  shown  in  Fig.  3*  Another 
555  IC  is  used  as  a  1500  Hz 
(black  car)  or  2300  Hz  (white 
car)  oscillator,  Pulses  from 
the  basic  car  generator  (point 
A  of  Fig.  1)  key  this  oscil- 
lator at  a  15  Hz  rate.  Output 
tones  from  the  oscillator  are 
directly  mixed  with  SSTV 
from  a  tape  recorder,  and 
applied  to  the  monitor  input 
A  small  amount  of  inter- 
ference has  been  noticed 
while  using  this  setup.  How- 
ever, it  can  be  eliminated  by 
using  bandpass  filters.  I  didn't 
include  a  filter  because  the 
Slalom  pictures  were  merely 
being  viewed  rather  than 
being  transmitted. 

Although  Slalom  in  its 
most  basic  form  provides  all 
the  fun  of  full  blown  TV 
games,  optional  scoring  may 


provide  an  added  bonus.  This 
is  accomplished  by  including 
the  circuitry  shown  in  Fig.  4. 
Two  7476s  are  wired  as  a 
simple  1 ,  2,  4,  8  counter  and 
a  7400  is  used  to  AND 
camera  and  car  generator 
levels.  When  the  camera 
produces  a  black  level  pulse 
(indicating  a  pylon),  and  the 
car  generator  produces  a 
black  level  pulse  (indicating 
the  car),  a  binary  1  pulse  is 
applied  to  the  7476  counter* 
Some  isolation/processing  of 
input  levels  is  desirable,  thus 
sections  A,  B,  and  D  of  the 
7400  are  wired  as  inverters. 
Light  emitting  diodes  are  con- 
nected between  UQ*'  and 
ground  of  each  J-K  flip-flop 
to  indicate  score.  These 
diodes  will  indicate  counts 
from  0  to  15  (1111,  or  all 
four  LEDs  lit)  before 
resetting,  or  SI  can  be  used 
to  reset  the  counter  after 
each  run.  This  gives  the 
SSTVer  two  options;  He  can 
score  each  run  separately,  or 
let  the  counter  accumulate 
several  runs  and  divide  its 
total  by  the  number  of  runs 
to  derive  an  average  score. 


mPvT  FROM  BASIC 
GENERATOR  OF  FIG  I    > 


*■    OUTPUT 

(E)   (PARALLEL   WITH    TAPE 
W   RECORDER  OUTPUT) 


Fig,  2.  Optional  car  I Robot  Interface. 


Fig.  3.  Optional  1500/2300  Hz  oscillator. 
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F/ff.  5.  Z_£D  pattern  associated  with  counter  of  Fig,  4. 


Fig,  4.  Optional  scoring  for  Slalom,  IC3  -  7400,  +V  = +$  K 
lC4and/C5-  7476. 


Construction 

Because  the  highest  fre- 
quency associated  with 
Slalom  is  2300  Hz,  vector- 
boarding  components  is  quite 
sufficient  Resistor  values 
shown  permit  ample  varia- 
tions of  frequencies  and 
amplitudes,  so  there  should 
be  no  problem  getting  a 
properly  wired  unit  working. 
IC  sockets  are  suggested  if 
surplus  555s  are  used  which 
may  work  incorrectly. 

The  actual  game  can  be 
built  several  different  ways  to 
suit  particular  interests,  so 
feel  free  to  " tailor"  your 
design- 

I  built  two  versions  of 
Slalom  and  they  both  worked 
smoothly  after  initial  align- 
ment One  version  consists  of 
a  basic  "car"  generator  (Fig. 
1)  and  scoring  counter  (Fig. 
4)  mounted  on  a  3  by  5  inch 
board.  The  board  is  mounted 


vertically  in  my  Robot 
camera.  Connections  for 
on/off,  steer ingj  and  paral- 
leling VCO  input  are  output 
to  a  small  minibox  via  a 
Cinch  Jones  jack  mounted  on 
the  camera's  rear.  An  eight 
foot  cable  permits  the 
minibox  to  be  moved  as 
desired.  Of  course,  the  basic 
unit  can  be  mounted  in  a 
cabinet  and  its  output  con- 
nected  to  the  camera's  VCO 
via  a  small  jack  on  the 
camera's  rear,  if  desired.  My 
-other  version  of  Slalom  is  a 
portable  unit  which  uses  the 
circuitry  shown  in  Fig.  1  and 
Fig.  3.  This  unit,  and  some 
cassette  taped  courses,  allow 
the  game  to  be  played  any- 
where on  an  ordinary  SSTV 
monitor.  This  game  generator 
is  built  on  a  2  by  3  inch 
vectorboard  and  mounted  in 
a  small  minibox.  An  on/off 
switch,    output    jack,     and 


This  course  features  two  tracks.  Runs  are  alternated  between 
the  sofid-iined  track  and  the  dotted-tined  track.  When  the  car 
finishes  at  the  left  bottom  and  reappears  at  the  left  top}  it's 
turning  left  and  must  make  a  sharp  right  turn.  This  course 
keeps  you  hopping. 


steering  pot  are  mounted  on 
the  box  front  Scoring  is  not 
included  in  this  simple  unit. 

Alignment  and  Operation 

The  first  step  in  game 
alignment  requires  tuning  the 
car  generator  for  an  output  of 
15  pulses,  5  milliseconds 
wide,  each  second.  An  oscil- 
loscope is  helpful  in  making 
this  adjustment,  but  it's  not 
mandatory.  Clip  lead  a  light 
emitting  diode  between  pin  3 
of  IC1  and  ground,  then 
adjust  R1  until  the  LED 
flickers  at  a  slow  rate.  Next, 
adjust  R2  until  the  diode's 
"on"  time  is  considerably  less 
than  its  "off"  time.  Now 
readjust  R1  until  the  LED  is 
flashing  almost  continuously, 
and  the  generator  will  be  very 
close  to  calibration.  Final 
"tweaking"  can  be  accom- 
plished while  watching  the 
monitor  screen. 

The  basic  game  is  com- 
pleted by  making  proper  con- 
nections to  your  SSTV 
camera;  place  a  sketched 
course  in  front  of  the  lens 
and  obtain  a  sharp  picture  on 
the  monitor.  The  course 
should  fill  the  screen 
precisely,  with  no  overshoot. 
Switch  on  the  car  generator 
and  adjust  R5  until  a  line  (the 
car)  is  visible  on  the  monitor 
screen*  Don't  overadjust  R5, 
or  the  camera's  frequency 
swing  will  be  excessive.  If  you 
have  trouble  obtaining  a  line, 
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cap  the  camera  lens  and 
adjust  the  camera  brightness 
pot  If  more  than  one  line  is 
visible,  the  setting  of  R1  is 
too  high.  If  the  line  is  too 
wide,  the  setting  of  R2  is  too 
high.  Operations  of  these 
controls  interact,  so  stay  cool 
and  make  adjustments  very 
slowly.  A  properly  adjusted 
unit  will  produce  one  thin 
line  which  can  be  swung  to 
either  side  of  the  screen  as  it 
moves  downward  with  the 
initial  trace.  Uncapping  the 
camera  lens  should  result  in 
both  course  and  car  being 
displayed  on  the  monitor.  If 
everything  is  properly 
adjusted,  you  should  be  able 
to  maneuver  the  car  through 
the  displayed  course. 

Alignment  of  the  self- 
contained  version  of  Slalom 
(Fig.  1  connected  to  Fig.  3) 
consists  of  setting  the  basic 
car  generator  using  the  pre- 


A  Slalom  course  as  displayed  on  the  monitor  screen t  with  the 
cor  generator  switched  off 
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viously  described  LED  tech- 
nique, then  adjusting  R6  until 
IC2  operates  at  1500  Hz 
(black  car)  or  2300  Hz  (white 
car).  IC2  should  be  adjusted 
with  IC1  unplugged  and  a 
small  speaker  or  frequency 
counter  connected  between 
point  B  and  ground.  Now 
reinsert  IC1  and  adjust  R5 
until  clean,  sharp  pulsed 
tones  are  acquired  at  point  B. 
Operation  of  the  scoring 
counter  can  be  checked  by 
applying  «  4,5  volts  to  point 
C,  then  pulsing  point  D  with 
the  same  ***  4.5  volts.  Each 
pulse  should  increment  the 
counter  one  time,  as  illus- 
trated in  Fig.  5,  Removing  «« 
4.5  volts  from  point  C  should 
disable  the  counter  when 
point  D  is  pulsed* 

Conclusion 

Slalom  is  an  inexpensive 
SSTV  game  that  SSTVers  can 
enjoy  singularly,  or  in  groups. 
Courses  can  he  designed  on 
paper  and  exchanged  over  the 
air  or  via  mail.  Video  inver- 
sion of  courses  produces 
some  very  striking  displays  of 


Portable  Slalom  generator  consisting  of  the  circuitry  in  Fig.  I  and  Fig.  3.  J 5  Hz  oscillator  is 
toward  front  (pot  and  switch),  and  2300  Hi  oscillator  is  near  rear  (battery),  A  felt  pad  insulates 
board  wiring  from  mini  box. 


Slalom t  and  4  second  frames 
can  accelerate  game  action.  I 
think  that  you  too  will  enjoy 
building  and  playing  this 
simple  game. 


The  idea  of  Slalom  hit  me 
during  a  recent  siege  of  poor 
band    conditions.    Continual 

fruitless    calling    (at   the    kW 
level,    no    less!)   finally   con- 


vinced me  to  l£do  my  own 
thing."  Sure  enough,  it 
worked.  Every  time  I 
switched  on  Slalom t  the  band 
opened. ■ 


COMMUNICATIONS  SPECIALISTS 

P. O,  BOX  153 

BREA,  CALIFORNIA  92621 

(714)  998-3021 


TS-l  MICROMINIATURE  ENCODER-DECODER 

□  Available  in  all  EIA  standard  tones  670 Hz -2035Hz 

□  Microminiature  in  size,  125x2*0x,65"high 
D  Hi'pass  tone  rejection  filter  on  board 
D  Powered  by  6-lSvdc,  unregulated,  at  3*9 ma. 

□  Decode  sensitivity  better  than  lOmvRMS,  bandwidth,  ±2 Hz  max,  limited 

□  Low  distortion  adjustable  sinewa  ve  output 

□  Frequency  accuracy,  ±25  Hz,  frequency 
stability  ±A  Hz 

D  Encodes  continuously  and  simultaneously 

during  decode,  independent  of  mike 

hang-up 
D  Totally  immune  to  RF 

Wired  and  tested,  complete  with 
K-l  element 

$59.95 

K-l  field  replaceable,  plug-in,  frequency 
determining  elements 

$3.00  each 
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INTRODUCTORY  PRICE 

DEVIATION /MODULATION 
METER  - 

m  0-2Q  KHz,  AM.  0-100** 
FREQUENCY:  L8MH2 -520MH; 
ALSO  MODEL  AF-250LW  WITH  BUILT  IN  125  WATT 
CALIBRATED  WATT  METER  AND  DUMMY  LOAD  PRICE  $259 
PLEASE  WRITE  FOR  COMPLETE  iNFORMATION 
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*  FULL  SCAN   146  ana  147 
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RANGE  SCAN  RATE  1 
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OFFSET  (OFF.  UP.  DOWN) 

PROGRAM   1  MHz  •  SIMPLE  INSTALLATION 
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SIGMA  RF-20DO 

SWR& 
POWER  METER 


UNEQUIUO  II   MANY 
TIMES  THE  PRICE 


INTRODUCTORY  PRICE  529 
CAL  PWR  SCALES  200 W  2O0GW 

-FHEQ  KAHGE35     l*J«H; 

*  PLEA5I OOWrCOKFUSE  THiRf  MMWiln 
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SIGMA 
XR-30O0D 

LINEAR 
AMPLIFIER 


AMMCOM  S  2  25 


TRANSCEIVERS 


ASTRO  200 

PLEASE  WRITE  FOR  COttPLHE  INFORMATION 


INTRODUCTORY  PRICE 


$789 


2  DAY  AIR  SHIPMENT  ANYWHERE  IN  U  S  £35  ALASKA  AND  HAWAII  SLIGHTLY  HIGHER 

•  FULL  BAND  COVERAGE  160-10  METERS  INCLUDING  MARS, 

•  2000  +  WATTS  PEP.  SSB  INPUT  1000  WATTS  INPUT  CONTINUOUS  DUTY. 
CW,  RTTY  AND  SSTV. 

•  TWO  EIMAC  3-500Z  CONSERVATIVELY  RATED  FINALS 

•  ALL  MAJOR  HV  AND  OTHER  CIRCUIT  COMPONENTS  MOUNTED  ON  SINGLE 
Q-10  GLASS  PLUG  IN  BOARD  HAVE  A  SERVICE  PROBLEM?  (VERY  UNLIKELY  ) 
JUST  UNPLUG  BOARD  AND  SEND  TO  US 

•  HEAVY  DUTY  COMMERCIAL  GflADE  QUALITY  AND  CONSTRUCTION  SECOND 
TO  NO  OTHER  UNIT  AT  ANY  PRICE! 

•  WEIGHT.  90  lbs,  SIZE:  91/*"(h)  x  16"{w)  x  153/*"(d). 

FEATURES 

CUSTOM  COMPUTER  GRADE  COMMERCIAL  COMPONENTS,  CAPACITORS,  AND  TUBE 
SOCKETS  MANUFACTURED  ESPECIALLY  FOR  HIGH  POWER  USE  -  HEAVY  DUTY  10KW 
SILVER  PLATED  CERAMIC  BAND  SWITCHES  *  SILVER  PLATED  COPPER  TUBING  TANK  COIL 

•  HUGH  4"  EASY  TO  READ  METERS  -  MEASURE  PLATE  CURRENT  HIGH  VOLTAGE  GflID 
CURRENT  AND  RELATIVE  RF  OUTPUT  *  CONTINUOUS  DUTY  POWER  SUPPLY  BUILT  IN  • 
STATE  OF  THE  ART  ZENER  DIODE  STANDBY  AND  OPERATING  BIAS  PROVIDES  REDUCED 
IDLING  CURRENT  AND  GREATER  OUTPUT  EFFICIENCY  •  BUILT  IN  HUM  FREE  DC  HEAVY 
DUTY  ANTENNA  CHANGE-OVER  RELAYS  -  AC  INPUT  110V  OR  220V  AC,  50-60HZ  •  TUNED 
INPUT  CIRCUITS  ■  ALC-REAR  PANEL  CONNECTIONS  FOR  ALC  OUTPUT  TO  EXCITER  AND 
FOR  RELAY  CONTROL  •  DOUBLE  INTERNAL  SHIELDING  OF  ALL  RF  ENCLOSURES  •  HEAVY 
DUTY  CHASSIS  AND  CABINET  CONSTRUCTION  AND  MUCH   MUCH  MORE 


wuh^m^m^ 


KDK 


ACCESSORIES  FOR  KDK  FM  144 


FMPS4R 

FM1F1 

FMTF2 


Reg  uteted  AC/PS 
Touch  Tone  Pad^- 


149 
S5S 

199 

m 


Fouch  font  Pad  wrtb  10  Numbet 
Pi  o«r  am  able  Mem  or, 

FMMC  1  MtcfBphont  with  Built-in 

Touch  Tone  Pad . 
FMTD-1  Private  Call  Decoder  for  use  #ith  and 

Programed  by  Any  Touch  Tone  Pjd  S129 

SC  l?A  Audible  Tone  Encoder  Decoder  $119 

FMSCl  Scanner  -  Random.  Any  Rar^r  .1169 

FMSC-2  Scanner  -  ProEramable,  14  Channels.. -   $99 

MARS-CAP*     Option  Kit  -  Any  frequency 

Any  Sphl     $U 

FWDF-i  Olhel  Option  Kit  -  2 

Enlr^i  Pc^iiiurii.  Crystals  Required  J19 

FMOF?  \  MHz  Offset  Option  Kil 

{Ha  Oyslais  To  Buy)  ^_.  $19 

f  Mit  ]         Sub  AudiMe  Tone  ( 100  Hi  - 

Adjustable  67  203  H  |?5 
mkj  I            i  Wave  Portable  Antenna  lor  Hold 

Molei  oi  Aparlmtnl  %J$b 

btra  DC  Cord  fr  Plug  $1SD 

ACC  Socket  ^  Pin  0m  Piui  (1.50 

Ouneis  Manual                IHM 

Senrce  Manual  (200 

Mounting  Bracket  |Fitra)    _  5b  00 


1  I  CffiGOR^MMAGU. 

Owner  G*fl  M|{ 


AMATEUR-WHOLESALE  ELECTRONICS 

3817  S.W  1 29th  Terrace,  Miami,  Florida  33176 

COURTEOUS  PERSONAL  SERVICE-SAME  DAY  SHIPMENT  -  PriCH  aybfact  to  ehang*  without  not  lea 
TELEPHONE:  {30S)  233-3631  ■  TELEX  S1-5626  -  STORE  HOURS;  10-5  MON.-FRI. 


HAHilH!-     1>. 
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NEW9 
FM144-10SXRII 


B1KDK 


AH  Solid  State-PLL  digital  synthesized  —  No  Crystals  to  buy!  SKHz  steps  —  144-149 
MHz-LED  digital  readout  PLUS  MARS-CAP.* 

•  5MHz  Band  Coverage  —  1000  Channels  (instead  of  the  usual  2MHz  to  4MHz  — 
400  to  800  Channels)  +  Priority  Channel  •  Audio  Output  4  Watts  •  15  Watts  Output 

•  Unequaled  Receiver  Sensitivity  and  Selectivity  —  15  POLE  FILTER,  MONOLITHIC 
CRYSTAL  FILTER  AND  AUTOMATIC  TUNED  RECEIVER  FRONT  END  -  COMPARE!! 

•  Superb  Engineering  and  Superior  Commercial  Avionics  Grade  Quality  and  Con- 
struction Second  to  None  at  ANY  PRICE. 


FREQUENCY  RANGE:  Receive:  H4.0Q  to  14&995  MHz, 
SKHz  steps  (1000  channels).  Transmit  144,00  to 
148.995  MHz,  SKHz  steps  (1000  channels)  +  MARS 
CAP* 

FULL  DIGITAL  READOUT:  Si*  easy  to  read  LED  digits 
provide  direct  frequency  readout  assuring  accurate 
and  simple  selection  of  operating  frequency 
AIRCRAFT  TYPE  FREQUENCY  SELECTOR:  Large  and 
small  coaually  mounted  knobs  select  IGOHBz  and 
lOKHz  steps  respectively  Switches  click  stopped  with 
a  home  position  facilitate  frequency  changing  without 
need  to  view  LED  S  while  driving  and  provides  the 
sightless  amateur  with  full  Braille  dial  as  standard 
equipment 

FULL  AUTOMATIC  TUNING  OF  RECEIVER  FRONT  END: 
DC  output  of  PLL  ted  to  varaclor  diodes  m  ail  front 
end  R  F  tuned  circuits  provides  full  sensitivity  and 
optimum  intermediation  rejection  over  the  entire 
band  No  other  amateur  unit  at  any  price  has  this 
feature  which  is  found  in  only  the  most  sophisticated 
and  expensive  aircraft  and  commercial  transceivers. 
TRUE  FM:  Not  phase  modulation  -  tor  superb  em 
phasized  hi  fi  audio  quality  second  to  none. 
FULLY  REGULATED  INTEGRAL  POWER  SUPPLIES: 
Operating  voltage  for  all  circuits,  i.e.,  12v.  9v  and 
5v  have  independently  regulated  supphes.  12v  regu 
lator  effective  in  keeping  engine  alternator  noises 
out  and  protects  final  transistor  from  overload 


'MONITOR  LAMPS:  2  LEO'S  on  front  panel  indicate 
(1)  incoming  signal  channel  busy,  and  (2)  un  lock 
condition  of  phase  locked  loop. 
■  DUPLEX  FREQUENCY  OFFSET:  600KH*  plus  or  minus 
SKHz  steps  Plus  simplex  any  frequency 
MODULAR  COMMERCIAL  GRADE  CONSTRUCTION:  6 
unitized  modules  eliminate  stray  coupling  and  facili 
tate  ease  of  maintenance 

ACCESSORY  SOCKET:  Fully  wired  for  touch  tone, 
phone  patch,  and  other  accessories 
RECEIVE:   25  uv  sensitivity  15  pole  filter  as  well  as 
monolithic  crystal  filter  and  automatic  tuned  LC 
circuits  provide  superior  skirt  selectivity 
AUDIO  OUTPUT:  4  WATTS.  Built  in  speaker. 

HIGH/LOW  POWER  OUTPUT:  15  watts  and  1  watt, 
switch  selected.  Low  power  may  be  adjusted 
anywhere  between  I  watt  and  15  watts,  fully  pro- 
tected -  short  or  open  SWU 

PRIORITY  CHANNEL:  Instant  selection  by  front  panel 

switch  Diode  matrix  may  be  owner  re  programmed 

to  any  frequency  (146  52  provided). 

DUAL  METER:  Provides    S"  reading  on  receive  and 

power  out  on  transmit 

OTHER  FEATURES: 

Dynamic  microphone,  mobile  mounl.  external  speaker 

jack,  and  much,  much,  more.  Size;  Z'i  x  6'?  x  71*. 

Alt  cords,  plugs,  fuses,  mobile  mount,  microphone 

hanger,  etc.,  included.  Weight;  5  lbs. 


NEW!   6  METER  FM50-10SXRH 


Same  specifications  as  above  except  transmit/receive 


SPRING  SPECIAL 
FM144-10SXRII 

s389°° 

VALUE  $599.00 
Regulated  AC/PS 

Model  FMPS-4R . . .  $49.00 

Manufactured  by  one  of  the  world's  most  distinguished  Avionics  manufacturers,  Kyokuto  Denshi  Kaisha.  Ltd. 


Touch-Tone 
Pad 

MODEL  FMTP1 
- . .  $59.00 


First  in  the  world  with  an  all  solid  state  2  meter  FM  transceiver. 


AMATEUR-WHOLESALE  ELECTRONICS 


8817  S.  W.  129th  Terrace,  Miami,  Florida  33176 
Telephone  (305)  233-3631  » Telex:  51-5628 

U.S.  DISTRIBUTOR 


PLEASE  ORDER  FROM  YOUR  LOCAL 
DEALER  OR  DIRECT  IF  UNAVAILABLE 


Regional  Sales  &  Service  Centers: 

Northeast:  Buzzards  Say  E  lee  Ironic  a 

Buzzards  Bay,  Mass. 

East;  Stanford  Communications,  Inc. 

Coionia.  N.J. 

Wast:  Consumer  Communications,  Inc. 

Seattle,  Wash 

A21 
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"We  may  have  the  surplus 

electronics 

you  need!" 


T«f  minal/  K  ey  boar  d 
With  Schematics 
S  2  50. 00 


•  CRT  Terminals 
•Assemblies 

Tap*  Drives      $800.00 


•Peripherals 
•  Components 

Keyboards     $40.00  to  $60.00 
(ASCII  Encoded) 


Equipment  Cabinet!      $45,00  to  $60.00 
119"  With  Fan! 


Send  for  a  free  catalog  or  call 
Bill  Blaney.  toll  free  800  258-1036 

in  NH  603  8BS  3705 

f$£i  Come  to  our  showroom 

W 

WDFlQWItlE  ELECTFOniCSJIIC. 

10  Flagstone  Drive,  Hudson,  New  Hampshire  03051         W16 


GET  ONE  MILLIVOLT  SENSITIVITY. . 

with  this  ^ 

counter  and  pre  amp 


u:\mm  ■mil    iiy-i 


FEATURING: 

•  10  HZ  TO  520  MHZ 

•  LARGE  0.6  INCH 
READOUTS 

•  1  PPM  ACCURACY 

•  100  WATT  THRU -LINE 

•  FAST  COUNT  RATE 

•  5  MHZ  OUTPUT  JACK 


p**"-^"^""*u 


1I*P.'     Ml--\* 


I 


□  o  n    O 


o   o 


f 


w  miiF*«r 


The  MODEL  7  HERTZ  METER  has  10  to  20  millivolt  sensitivity  over  entire  RF  range  When 
used  with  a  Counter  Preamp  listed  below,  will  read  signals  down  to  one  millivolt  rm«,  Three 
inputs  give  70dB  dynamic  range  (0  01  milliwatts  to  100  watts)  Features  include  blanked 
readout,  display    hold    switch,  line  or  12  volt  operation.  One  year  warranty. 

The  COUNTER  PREAMPS  have  20dB  (XI 0)  gain  and  the  proximity  probe  reads  frequency 
without  touching  circuits  Avoids  frequency  pulling  of  oscillators  or  generators  Money  back 
guarantee.  May  be  purchased  separately  for  use  with  any  counter,  Also  for  scopes,  meters,  etc 

Model  7  Hem  Meter,  1 0  Hz  to  520  MHz,  00001  % „..*...... $450  00 

UHF  Counter  Preamp  w/  probe,  1  MHz  to  500  MHz   .  ♦ »***....*.« ,....        49  00 

VHF  Counter  Preamp  w   probe,  100  kHz  to  200  MHz 35  00 

Shipping  included  on  pard  orders  Send  check  to  PAGEL  ELECTRONICS  or  call  {21  3)  342-2714 
for  COD's   Foreign  add  10%,  include  necessary  customs  forms 

Made  in  USA 


PAGEL  ELECTRONICS 


6742 -C  Tampa  Ave 


ELECTRONIC      COUNTERS 


Reseda.  Calif  91335 


BUY  YOUR 
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FROM  THESE 
DEALERS. 


ARIZONA 

PtlOMSI 

tempf 


CALIFORNIA 

Lawndik 


Sin  Diego 
ShiFihpacxe 

*iAnk»r 


Ftkktui  Bvtr  Stop  Wit 
12654 ft  2SthDr 
Tempt  Byte  Shop  East 
913  X.  Scotlsdak  Rd 
Bvfe  Shop  cf  Tikvhi 
2»12E  Bro*d«> 


fcki  c  Shop  of  La*  nctale 
16508  Hmrthcrn:  Hhd 
Computer  \tui  of  b» 
6:n»  Kjtrila.Nti  10 
The  Computet  Center 
KJOSELmsoi  Rd 
The  Computer  Store 

\mca  EJectrmcs- 
414  S  Baseom  Awe 
BrtcSbop 
iSSBfawDmiWSRd 


i  ip\%HTKn 

Winder  Lock*      The  Computer  Si  <.wt 
KJSMamSt 


HORim 
Coral  Gahk** 


CiEOKGlA 


llttt-UI 
t  tanoJuiu 


IIUMHS 

iiviton. 
|*»rk  IKiA^t 

IM>IANA 

iThiijuia^uUii 

MARYLAND 

Rorkvillr 


Sain  Cixnptfc?  Steve* 
1238AS  IWH*> 
M^ioiompmej  S^aeim 
144  S  OalrMabrt  }h*y 


Atlanta  Canpnw  Man 
5091BF%uf(m3H»y 


ConfBCl  Corbpulrr  * 
PO  Ho*,  IO>* 


Ihr  Numhwis  Rackc" 
SIHF  Gram  St 
Itlv  Hill>  Maitunr 
i316  Chiraga  Aw 
Llui-'^u  Computer  Si  off 
iFiTTatutt  Rd_  Hm  62 


I  kime  Computer  Shop 
10447  Chris  til 


Computer  Wipi'tahi^i.  !hi. 
>7CW  Prrdrndi  Aw 


MASS  ACHUSI  "ITS 

HurlinjStw  The  Computer  Storv 

120  Cambridge  S1 


1602 1  <M2  7300 

(602l9»t  1139 

^4579 

(2131371  Ml 

'14163.1  1222 

|4IS)431  0640 

i44J*t22h83K» 
«:i,*|-*674ll 

t2Uli62?  OI8* 

tao&i&i-ot? 

1*111*794 
(404    I 
im»3&2751 

L$lZia&6ft» 


MICHIGAN 

Luv 

General  Computer  Company 
2017  livernots 

I3!3l  3^2-0022 

Minnesota 

Minneapolis: 

Cosi  Reduction  Serviceft 

3142  Hennepin  Aw.  So 

(6121 82221 19 

MLSSOURJ 

Kutisasi  Cin 

Compute  Workshop  of  Kansas  Gt) 
6903  Blair  Rd. 

lALd)74l-50!ft 

NfcWjfcRSLY 
bttbi 

Tbt  Comparer  Man 
501  Route  27 

i21)1)2M:Vt)hiH) 

M  u  YORK 
f  .1-1  Mcadcn 

New  York 

The  Ccmpuki  Mart  of  t^wnt  blond 
20?0FrxniS[ 

The  Computer  Start 
3l4  5thAvt 

|5l(i|7*|4tl5UJ 
I2l2l2mi0«8 

OEUG 
Columbus: 

Computervnion 
8*1  W  Broad  Sr 

16UI 229-2477 

SOLTH  CAROLINA 

Columbia.             Byre  Shop 

SOlfeGrnmeS? 

|»03}  77 17*24 

TEXAS 

Hwmwc 
Richardson 

LommuEucalKxis  Center 

773LRa«iten 

The  Micro  St  c*x 

634  S  Cemnl  E*fxr*i*a> 

r7l3iT?49S26 
iZI4i23l  1096 

WASHINGTON 

Seattle 

i 
Retail  Compure  Score 
4]0^T2ndSt 

i2OS}S24410l 

wucchsw 

Bckw 
IMmmimhi 

Aimin  Compuiers 

im*  Nonhgaec 

Generaj  FVeasMjn  EsecTTCmc* 

2D?RiuxSt 

leOS)  365^096 
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16 


64 


NOW  $2750 

AMERICA'S  LOWEST-PRICED 

PERSONAL  COMPUTER  SYSTEM 

WITH  COLOR  VECTOR  GRAPHICS 


By  taking  advantage  of  the 
new  technologies  available  to 
the  industry  today,  we Ve  con- 
sistently been  able  to  give  you 
one  of  the  best  prices  on  the 
market.  Now  because  of  great 
response,  we  can  give  you  the 
best  price.  You  can  now  buy 
the  Compucolor  8001  for  the 
reduced  price  of  $2750.  A  com- 
plete stand-alone  system  with 
expanded  graphics  software 
for  plotting  points,  vectors  and 
bargraphs  on  a  160  x  192 
addressable  grid  —  in  color 
Eight  independent  background 
and  foreground  colors. 

The  Compucolor  8001  has 
an  Intel  8080  CPU  34  I/O 
ports  and  a  color  display  with 
an  effective  band  width  of  75 
MHZ  compared  to  5  MHZ  for 
standard  TV  sets.  In  fact  the 
Compucolor  is  the  only  totally 
integrated  system  on  the  mar- 
ket which  includes  a  color 
display.  You  can  also  have  spe- 
cial options  for  the  Compucolor 
8001  right  now,  including:  Mini 
Disk  Drives  for  extra  memory, 
light  pens  and  a  variety  of 
special  keyboard  features. 

BASIC  8001  Is  Easy  To  Learn. 
Compucolor  s  BASIC  8001  is 


a  conversational  programming 

language  wrhich  uses  English- 
type  statements  and  familiar 
mathematical  notations.  It's 
simple  to  learn  and  easy  to  use, 
too.  Especially  when  it  comes 
to  intricate  manipulations  or 
expressing  problems  more 
efficiently  The  BASIC  8001 
Interpreter  runs  in  ROM  menv 
ory  and  includes  26  statement 
types,  18  mathematical  func- 
tions, 9  string  functions  and  7 
command  types  for  executing, 
loading,  saving,  erasing,  con- 
tinuing, clearing  or  listing  the 
program  currently  in  core. 

Expandable  Memory  To  64K. 

The  Compucolor  8001  has  UK 
bytes  of  non-destructible  read- 
only memory  which  handles 
the  CPU  and  CRT  operating 
systems  as  well  as  BASIC 
800 1.  Sockets  are  in  place  for 
an  additional  2 IK  of  EPROM/ 
MROM  memory.  The  Random 
Access  Main  Memory  has  8K 
bytes  for  screen  refresh  and 
scratch  pad,  8K  bytes  for  user 
workspace  and  room  for  16K 
bytes  of  additional  user  work- 
space. The  Compucolor  also 
comes  complete  with  a  conve- 
nient mass  storage  device. 


Floppy  Tape  Memory.  It's  an 
8-track  continuous  loop  tape 
system,  with  a  Baud  rate  of 
4800  and  an  extra  storage 
capacity  of  up  to  1024K  bytes 
per  tape. 

Color  Graphics  At 
Alphanumeric  Black  And 
White  Prices. 
That's  what  were  becoming 
famous  for  and  thanks  to  the 
tremendous  response  to  the 
Compucolor  8001,  weVe  been 
able  to  reduce  our  price  even 
lower— to  $2750.  Look  over 
our  dealer  listing  on  the  adja- 
cent page  for  the  dealer  nearest 
you, Then  drop  by  for  a  dem- 
onstration. And  while  you  Ye 
checking  out  the  Compucolor 
800 1.  check  out  your  dealer  s 
financing  plan.  He  can  help  you 
turn  a  good  deal  into  a  good 
deal  more. 

Compucolor  Corporation, 
RO.  Box  569,  Norcross, 
Georgia  3009L 


Compucolor  Corporation 


Mark  Herro  WB9LSS 
Zll   Woodland  Ln. 
Oconomowoc  WI  53066 


Browsing  through  the  vast 
treasure  trove  of  arti- 
cles, labeled  as  back  issues  of 
73  Magazine  in  our  high 
school  library,  a  very  good 
article  caught  my  eye.  En- 
titled "How  You  Can  Take 
Oscar's  Temperature/'  this 
particular  article  described 
OSCAR  7's  telemetry  infor- 
mation, including  formulas  to 
decode  the  telemetry.  After 
thinking  for  a  bit,  a  little  bug 
(actually  a  PROM  memory 
keyer,  I  think)  flew  into  my 
ear  and  said,  "Heckp  Herro, 
you  couid  write  a  computer 
program  for  that!"  I  said, 
"You're  right!"  So  I  did. 
Thus,  this  article  was  born. 

A  Little  Background 

For  the  few  (very  few, 
especially  if  you  read  this 
magazine)  who  may  not 
know,  both  OSCAR  6  and 
OSCAR  7  are  alive,  well,  and 


Fig,  Z  Program  listing. 


LIST 

OSCAR7         03:06  PM  11-FEB-77 

10  PR  I  NT"OSCAR-7  TELEMETRY  DECODING  PROGRAM" 

20  REM  BY  MARK  HERRO,  WB9LSS 

30  (NPUT'TYPE  DATE  (GMT*  OF  COPY  I  DAY,  MONTH,  YEAR!"  ;D,M,Y 

40  iNPLTT'ORBIT  #";0 

50  DIM  A(24» 

60  REM  'A1  CAN  NOW  HAVE  24  INPUTS 

70  REM  GET  READY  FOR  INPUTS 

80  PRINT'TYPE  ONE  NUMBER  PER  7\  DELETING  THE  FIRST  NUMBER' 

90  PRINT"OF  THE  THREE  NUMBER  SET  (I.  E.  USE  23,  43,  77,  80.  .  ," 

100  PRINT"!N$TEAD  OF  123,  143,  177,  180.  .  .1* 

110  FOR  Y=1  TO  24 

120  INPUT  AiYJ 

130NEXTY 

140  REM  •" 'DECODING  MEAT***' 

150  PRINT'TOTAL  SOLAR  ARRAY  CURRENT  (MAH ' 

160  PRINT  29.5  *  Ad) 

170  PRINT"+X  QUADRANT  CURRENT  IMAK' 

180  REM  LET  IM=A(2)  THEN  GOSUB  TO  RIGHT  EQUATION 

190  LETN=A(2) 

200  GOSUB  9000 

210  PRINT"-X  QUAD.  CURRENT  IMAK' 

220  LET  N»A(3) 

230  GOSUB  9000 

240  PRINT'fY  QUAD.  CURRENT  IMAK' 

250  LET  N=A(4J 

260  GOSUB  9000 

270  PRINT"- Y  QUAD.  CURRENT  (MA)=" 

280  LET  N=A«5I 

290  GOSUB  9000 

300  REM  SO  MUCH  FOR  THE  REPEATS  FOR  GOSUB  9000 

310  PRINT"70/2  OUTPUT  POWER  {WATTS)-" 

320  REM  IF  INPUT  IS  W  ODDS  ARE  70/2  IS  SHUT  DOWN 

330  PRINT  8*U  ,01  *  AC6)»t2 

340  PRINT  "SHIP  TIME  (HOURSH" 

350  REM  TIME  INCREASES  1   INCREMENT  EVERY  14  MINUTES 

360  PRINT  .253*  A (7} 

370  PRlNT'fBATTERY  CHARGE/DISCHARGE  CURRENT  |MA)=" 

380  PRINT  40MA18) -50) 

390  PRINT"BATT.  VOLTAGE  (VOLTS)*" 

400  PRINT  .1*A(9)+6.4 

410  REM  I  DONT  KNOW  WHY  THEY  PUT  THIS  NEXTGNE  IN, BUT.,, 


Computer  -  Controlled 


Thermometer 


-  -  take  OSCAR's  temp  with  a  micro 
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420  PFUNT'ONE  HALF  BATT,  VOLTAGE  (VOLTS)=rr 

430  PRINT  .1* A(10) 

440  PRINT'S  ATT.  CHARGE  REGULATOR  #1  (VOLTS)=" 

450  PRINT  .15*A(11> 

460  PRINT"BATT.  TEMPERATURE  (CELClUS)='r 

470  REM  START  SECOND  SET  OF  REPEATED  NUMBERS  (9500) 

4B0  LET!\NA(12) 

490  GOSUB  9500 

500  PRINT'BASE  PLATE  TEMP.  (CEL)='F 

510  LET  N=AU3) 

520  GOSUB  9500 

530  PRINTJ'P.A,  TEMP.  2/10  TRANSPONDER  fCEL.)=" 

540  LET  N^A(14) 

550  GOSUB  9500 

560PRINT"+X  FACET  TEMP.  (CEU=" 

570  LET  N=A(15) 

580  GOSUB  9500 

590  PRINT'+Z  FACET  TEMP.  (CEU=" 

600  LETN=A[16) 

610  GOSUB  9500 

620  PRINT'JP.A.  TEMP.  70/2  TRANSPONDER  (CEL.K' 

630  LET  N=A(17) 

640  GOSUB  9500 

650  PRINT"P.A.  EMITTER  CURRENT  2/TO  (MA)=" 

660  PRINT  11. 67*  A  (IS) 

670  PRINT"TRANSPONDER  MODULATOR  TEMP.  70/2  (CEL.)=fJ 

680  LETN-A(19) 

690  GOSUB  9500 

700  REM  END  OF  ALL  THE  REPEATED  EQUATIONS 

710  PRINT"!  NSTRUMENT  SWITCHING  REGULATOR  CURRENT  (MA|=" 

720  PRINT  11+.82*AI20) 

730  PRiNT'2/10  TRANSPONDER  POWER  OUT  (MWH" 

740  PRINT  A(21jf2/1. 56 

750  PRINT"435  MHZ  BEACON  POWER  OUT  (MW>=" 

760  PRINT  .1*(A(22)t2)+35 

770  PRINT  "2304  MHZ  BEACON  POWER  OUT  {MW)=" 

780  PRINT  .041  *(A<23)t2) 

790  PRINT'MI  GRANGE  TELEMETRY  CALIBRATION  [VOLTS)=" 

800  PRINT  .01  *A(24) 

810  REM  GOSUB  EQUATIONS 

820  GOTO  9700 

9000  PRINT  1 970-20 *N 

9100  RETURN 

9500  PR  I  NT  95,8-1 ,48*  N 

9600  RETURN 

9700  END 


broadcasting  their  onboard 
Morse  code  telemetry,  trans- 
mitting the  ship's  status  to 
anyone  who  happens  to  be 
listening.  So  although  this 
article  describes  the  OSCAR 
7  telemetry  decoding,  the 
iamc  technique  can  be 
ipplied  to  OSCAR  6  {and 
Future  OSCARs)  as  well 
OSCAR  7's  telemetry  during 
Mode  A  (2m/10m)  is  trans- 
mitted on  29,502  MHz.  Thus, 
myone  with  a  low  band 
-eceiver  (which  means  most 
lams  and  SWLs  around)  is 
;apable  of  at  least  listening  to 
:he  satellite  and  copying 
;clemetry. 


The  telemetry  itself  con- 
sists of  a  cycle  (called  a 
frame)  of  twenty-four 
numbers  divided  into  a  pat- 
tern of  six  lines,  and  divided 
again  into  four  channels  to 
each  line,  Channels  are 
designated  A,  B,  C,  and  D, 
Thus,  any  specific  number 
could  be  referred  to  as  "chan- 
nel 5C,"  or  whatever.  Fig.  1 
illustrates*  Each  number 
represents  a  different  func- 
tion or  status  of  the  ship- 
Coming  from  OSCAR,  the 
telemetry  might  read  like 
this:  HI  HI  114  127  143  195 
218  223  262  .  .  .  Notice  the 
pattern   of  1  A,   1  B,   1 C,  ID, 


LINE  # 

Channel 
A 
B 
C 
D 


1 


1 

1 

1 

1  — 


2 

2 

2 

2 


3- 
3- 

3- 
3 


4 — 
4 — 

4 

4™ 


5 

5 

5 

5 


6— 
6 — 

6— 

6 — 


Fig.  1.  Telemetry  channels. 


2A,  2B,  2C,  ...The  "HI  HI" 

at  the  beginning  merely  sepa- 
rates each  full  frame  of 
numbers  —  the  telemetry 
transmits  continuously. 

The  Program 

Although  the  program  is 
written  in  BASIC  for  a  DEC 
PDP/11-45  (the  only  system  I 
have  access  to  —  heck  of  a 
toy!!),  I  tried  to  keep  the 
program  straightforward 
enough  to  adapt  to  any  of  the 
other  forms  of  BASIC  float- 
ing around.  It  shouldn't  take 
that  much  memory  either. 
See  Fig.  2  for  listing, 

A  little  explanation  of  the 
program  seems  to  be  in  order. 
First  of  all,  the  "Date  of 
Copy*'  and  "Orbit  #"  inputs 
(lines  30  and  40)  are  for  the 
operator's  information  and 
convenience  only,  I  included 
them  to  keep  the  reception 
and  orbital  data  straight  for 
future  reference,  especially  if 


the  output  is   to  a  TTY  or 
other  hard  copy  device. 

Another  possible  con- 
fusing feature  is  the  request 
to  delete  the  first  number  of 
each  channel   (line  80).  The 

first  digit  in  each  channel  — 
the  line  number  (i.e.,  723  ,  .  . 
21 5  ...  367  .  ■.  .  etc.)  —  is  for 
reference  only  and  is  not 
involved  in  any  calculation! 
So  if  you  use  the  program  as 
is,  you  would  type  "23,  41, 
77  ,,/*  instead  of  "123,  141, 
177  .  .."  It's  possible,  of 
course,  to  delete  that  first 
number  within  the  program, 
but  for  the  sake  of  simplicity 
(and  less  hassle  for  the  pro- 
grammer, not  to  mention 
memory!),  I  chose  to  do  it 
this  way.  Fig.  3  shows  a 
sample  run  to  illustrate  the 
program  operation  (I  used  a 
"1 "  as  the  input  in  each 
case). 

Since  some  of  the  formu* 
las  use  the  same  math  equa- 
tion, instead  of  just  retyping 
that  same  thing  over  and  over 
again  while  putting  in 
the  program,  I  just  stuck  in 
the  GOSUB  statements  for 
lines  9000  and  9500.  Let  the 
computer  do  the  work.  This 
is  first  demonstrated  with  the 
U+X  Quadrant  Current"  state- 
ment. There  are  two  separate 
formulas  used  repeatedly. 
The  answers  to  all  the  equa- 
tions will  be  in  the  units 
specified  in  the  preceding 
PRINT  statement  The  usual 
abbreviations  apply:  milliamp 
~  mA,  milliwatt  =  mW, 
temperature  in  Celcius  (later 
in  the  program,  just  "Cel"), 
etc.  If  you  still  don't  quite 
understand  the  program 
operation,  see  the  flowchart 
in  Fig,  4  for  help. 

Bells  and  Whistles 

Once  you  have  the  bloody 
thing  running,  it's  kind  of  fun 
to  see  for  yourself  how 
OSCAR  is  doing  up  there. 
And,  of  course,  you  don't 
have  to  stop  where  the  pro- 
gram ends;  there  are  a  num- 
ber of  possible  modifications. 

Subtracting  out  the  first 
number  of  the  channel  by  the 
program  is  one  thing,  as  I  said 
earlier.  Or  you  could  try  to 
just  calculate  one  number  out 
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READY 

RUN 

OSCAR7         03:14  PM  11FEB-77 

OSCAR-7  TELEMETRY  DECODING  PROGRAM 
TYPE  DATE  (GMT)  OF  COPY  (DAY,  MONTH,  YEAR)?  00,00,00 
ORBIT  #?  00000 

TYPE  ONE  NUMBER  PER  7\  DELETING  THE  FIRST  NUMBER 
OF  THE  THREE  NUMBER  SET  (L  E.  USE  23,  43,  77,  80.  .  . 
INSTEAD  OF  123,  143,  177,  180,.  .  .) 
?  1  TEST 

?  1 
?1 
?1 
?1 
?1 
?  1 
?  1 
?1 
7  1 
?1 
?1 
?1 
?  1 
?1 
71 
M 
71 
?1 
?1 
?1 
?1 
71 
71 

TOTAL  SOLAR  ARRAY  CURRENT  (MA>= 
29  S 


1WPU7 
|     OF 


MMMHE" 


M<  QUADRANT  CURRENT  (MA)  = 

1950 
-X  QUAD.  CURRENT  (MA)= 

1950 
+Y  QUAD.  CURRENT  (MA)  = 

1950 
-Y  QUAD.  CURRENT  (MAh 

1950 
70/2  OUTPUT  POWER  (WATTS)- 

7,8408 
SHIP  TIME  (HOURSH 

.253 
BATTERY  CHARGE/DISCHARGE  CURRENT  (MA)  = 

-I960 

BATT.  VOLTAGE  (VOLTS)  = 

6.5 
ONE  HALF  8ATT.  VOLTAGE  (VOLTSJ= 

.1 
BATT.  CHARGE  REGULATORS  ( VOLTS  >= 

,15 
BATT.  TEMPERATURE  (C£LC1US)  = 

94.32 
BASE  PLATE  TEMP.  (CEU- 

94.32 
P.A.TEMP.  2/10  TRANSPONDER  (CEL,J= 

94,32 
♦  X  FACET  TEMP.  (CEL> 

+Z  FACET  TEMP.  (CELJ  = 

94.32 
P.A.  TEMP,  70/2  TRANSPONDER  (CEL,)  = 

94.32 
P.A.  EMITTER  CURRENT  2/10  <MA)  = 

1 1  Ml 
TRANSPONDER  MODULATOR  T6MP.  70/2  (CEL.)  = 

94,32 
INSTRUMENT  SWITCHING  REGULATOR  CURRENT  (MA) 

11,82 
2/10  TRANSPONDER  POWER  OUT  (MW)  = 

.641026 
435  MHZ  BEACON  POWER  OUT  (MWH 

35,1 
2304  MHZ  BEACON  POWER  OUT  (MWH 

.041 
MIDRANGE  TELEMETRY  CALIBRATION  (VOLTS)  = 
,01 


DIM  A   (?4> 


READY 


HEJ.T  * 


Ut*    *<  «  IT  t 


I 


COAAf £t 


or  «*  r«E*T 
uoo* 


Fig,  4,  Program  flowchart. 


'A 


Fig*  3*  Program  sample  run. 


of  a  whole  frame.  If  you 
really  wanted  to  go  all  out, 
you  could  try  getting  your 
system  to  take  the  telemetry 
Morse  code  off  the  air  (ad- 
justing for  the  Doppler  shift), 
decode  the  information,  and 
print  it  out  at  the  same  time!! 

Conclusion 

With  a  minimum  of  time 
and  effort,  it  wouldn't  be 
hard  to  "take  OSCAR's 
temperature"  the  easy  way.  If 
you  have  a  hard  copy  print- 
out, all  the  better.  You  might 
even  try  taking  a  long-term 
survey  of  the  satellite's  per- 
formance by  saving  the  infor- 
mation you  collect  for  a  time, 
then  graphing  the  data  with 
your  new  graphics  system! 
Don't  forget  AMSAT;  I'm 
sure    they    would    be    inter- 


ested, too. 

Now,  after  you  have  all 
that  set  up,  try  checking  into 
OSCAR  9's  telemetry.  That'll 
have  128  channels  when  it  is 
launched.  ■ 
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NEW 

DIGITAL  CLOCK 

with 

10  MINUTE 

TIMER 

6  digits-  12/24  hour 

Here's  the  kit  everyone  has  been  asking  for! 
Never  fail  to  identify  your  station  again.  And 
it's  easy  to  use,  just  tap  timer  button  to  start,  9  minutes  later  the  display  will  flash  on  and 
off  to  alert  you,  Reset  it  by  simply  touching  the  tinner  button  or  it  will  reset  itself 
automatically  after  two  minutes!  Other  features  are:  jumbo  ,4"  LED  readouts,  durable 
extended  aluminum  case  available  in  5  colors,  plug  transformer,  Polaroid  lens  filter,  time  set 
buttons,  finest  quality  PC  boards  and  super  instructions.  You  get  all  parts  —  no  extras  are 
needed,  unlike  some  of  the  kludges  our  competitors  offer!  Colors  available:  gold,  black, 
silver,  bronze,  blue  {specify).  Size:  4.25"  x  1,5"  x  1 .5". 

Clock  Kit  with  10  mm.  timer,  DC-10 „,.,.. ? $25.95 

Regular  12/24  hr  clock  kit ........ . ............  22.95 

Alarm  clock,  1  2  hr  only,  DC-8 . ,  , 24.95 

Kits  are  also  available  fully  assembled  and  tested,  just  add  $10  to  kit  price. 


CAR  CLOCK 

6  DIGIT 


12/24  HR 
$2595 


CALENDAR  ALARM  CLOCK 

6  Digit  LED  12/24  Hour 


High  accuracy  {1  minute/month) 

Big  .4"  LED  display 

Special  circuit  suppress  all  voltage 

spikes  and  transients 

Same  case  as  illustrated  above 

Display  blanks  with  ignition  off 

Reverse  polarity  protected 

Complete  Kit,  DC-7 $25.95 

Assembled  and  calibrated  .  .  .  35.95 


Has  every  feature  one  coufd  ever  ask  for.  Kit 
includes  everything  except  case,  build  it  into  wall, 
station  or  even  car!    FEATURES: 

•  6  Digits,  .5"  High  LED         »  12/24  Hour  Format 

•  Calendar  shows  mo. /day      •  Snooze  button 

•  True  24  Hour  Alarm  •  7001  chip  does  all!! 

•  Battery  back  up  with  built  in  on  chip  time  base 

Complete  Kit,  less  case,  DC-9  ...........  $34-95 


600  MHz 
PRESCALER 

$59.95 

Assembled  and  tested.  Extend  the  range  of 
your  counter  to  600  MHz.  Works  with  all 
counters.  Available  in  kit  form  for  $44,95. 
Specify  ~M  0  or  -rtOO  with  order. 


30  WATT 


2  Meter 
Power  Amp 


The  famous  RE  class  C  power  amp  now 
available  mail  order!  Four  Watts  in  for  30 
Watts  out,  2  in  for  15  out,  1  fn  for  8  out. 
Incredible  value,  complete  with  all  parts, 
instructions  and  details  on  T-B  relay.  Fully 
stable,  output  short  proof,  infinite  VSWR 
protected!  Case  not  included. 
Complete  Kit  $22.95 


COMING  SOON:      VIDEO  TERMINAL  KIT 


SEND  FOR  DETAILS 
$149.95 


TTL 


LINEAR 


REGULATOR 


74SD0 
74S112 

7447 

7473 

7475 

7490A 

74143 


.35 
.75 
.79 
.35 
50 
.55 
3.50 


555 
556 
567 
1458 


,50 

,75 

1,75 

.50 


309K 

309  H 


.99 
.99 


LED  DRIVER 

75491  ,50 

75492  .50 


340K  12  jr  1  25 
7S05  C7  99 
7312  ff  .99 
7815  c?  -99 

7818  ,99 


TRANSISTORS 

NPN  2N39Q4  type  1 0/Sl  00 

PNP  2N3906  type  1 0731 .00 

N  FN  Power  Tab  40W  3/$  1 ,  00 

P  N  P  Power  Tab  40 W  3/$  1  00 

FETMPF-102  type  3/$2.00 

UJT  2N2646  type  3/S2.00 

2IM3055  NPN  Power  .75 


DIODES:  1KVf2.5A  . 


5/ST00 


1(WV,1A ..  .  .10/51.00 


1N914A  type 


50/$2.rjQ 


LED  DISPLAYS 


741  OP-AMP  SPECIAL 

Factory  prime  mini  dip  with  bath 
Xarox  and  741  part  numbers 

10  for  $2.00 


FND  359 

FND  510 


A" 
.5' 


DL  707    33' 

HP  7730    27" 


C.C. 
C.A. 

C.A. 


,75 
1,25 
1.25 
1.25 


Red  Polaroid  Filter  . . .  4,25"  X  U  25"  ,  .  ,59     21  LQ2-1  $1-95  Fast  450  m  Low  Power 


r 


SOCKETS 

14  PIN  5/$1.0Q 

16  PIN  5/&1.G0 

24  PIN  2/$  1.00 

40  PIN  3/$2.0Q 


T 


FERRITE  BEADS      SOCKET  KIT 


with  info  and  apecs 
15/$  1,00 

6  hole  Balun  Beads 
5/S1 .00 


808QA  $18.95 

Factory  Prime  -  includes  FREE  socket f 


CHEAP  CLOCK  KIT 

OCA  Features: 

•  6  digit  A"  LED 

•  12  or  24  format 


S9.95 


Does  not 
include  board 
or  trans former" 


PC  Board 
$235 

Transformer 
$1.49 


Dealers 

Write  for  our 
wholesale  price 

list.  Hi  M*D 


Assortment  of  12 
most  used  IC 
sockets.  Good  to 
have  around  the 
shop,  $1,95 


60  H*  XTAL  TJW1E  BASE 

•  Runs  on  5-15  VDC 

•  Low  current  J2.5  ma) 

•  Operate  clocks  in 
car,  boat,  plane 

•  1  minute /month  accuracy 
Kit,  TB  7  . .  .  $5.50 
Assembled  Si  Calibrated 


$9.95 


iHiisfiij  ;l :  ;m  11 :% 


P.O.  Box  4072  Rochester  NY  14610 
(716)  271-6487 


TELEPHONE  ORDERS 
WELCOME 


mastef  charge' 


iBAkKAUEWCAflD 


Sut  i  i1  a  ct  ion 
guaranteed  or 
money  tg- 
t  u  n  d  e  01  , 
COP.  add 
$1 .00.  Orders 
under  £10,00 
add  $.75.  NY 
resident?  add 
7%  tax, 


MINI-KITS 


FM  Wireless 
Mike  Kit 

$2,95 


Transmit  up  to 
300'  to  any  FM 
broadcast  radio. 
Sensitive  mike  input  requires  crystal 
ceramic  or  dynamic  mike.  Runs  on  3  to 
9  V. 


TONE  DECODER  KIT 

A  complete  tone  decoder  on  a  single  PC 
Board.  Features;  400-5000  Hz  adjustable 
frequency  range,  voltage  regulation,  567  IC. 
Useful  for  touch-tone  decoding,  tone  burst 
detection,  FSK  demod,  signaling,  and  many 
other  uses,  Use  7  for  12  button  touchtone 
decoding*  Runs  on  5  to  12  volts. 

Complete  Kit,  TD-1  • « ♦  *  ,  ,  .  $4,95 


LEDBLINKY  KIT 

A    great    attention    getter    which   alter- 
nately  flashes  2   Jumbo   LEDs.  Use  for 
name  badges,  buttons,  or  warning  type 
panel  lights.  Runs  on  3  to  9  volts. 
Complete  Kit  $2.95 


SUPER-SNOOP  AMPLIFIER 

A  super-sensitive  amplifier  which  will  pick 
up  a  pin  drop  at  15  feet!  Great  for 
monitoring  baby's  room  or  as  a  general 
purpose  test  amplifier.  Full  2  watts  of 
output,  runs  on  6  to  12  volts,  uses  any  type 
of  mike.  Requires  8-45  ohm  speaker. 

Complete  Kit,  BN-9 $4.95 

MUSIC  LIGHTS  KIT 

See  music  come  alive!  3  different  lights 
flicker  with  music  or  voice.  One  light  for 
lows,  one  for  the  mid-range  and  one  for  the 
highs,  Each  channel  individually  adjustable, 
and  drives  up  to  300  watts.  Great  for 
parties,  band  music,  nite  clubs  and  more. 

Complete  Kit,  ML-1 $7.95 


SIREN  KIT 

Produces  upward  and  downward  wail  char- 
acteristic of  police  siren.  5  Watts  audio 
output,  runs  on  3-9  volts,  uses  8-45  ohm 
speaker. 

Complete  Kit,  SM-3 $2.95 


CODE  OSCILLATOR  KIT 

Powerful  1  watt  audio  oscillator  of  approx* 
1  kHz,  good  for  many  uses.  Great  for 
warning  alarm,  battery  checker,  voltage  indi- 
cator and  code  oscillator. 

Complete  Kit,  CPO-1 $2.50 


POWER  SUPPLY  KIT 

Complete  triple  regulated  power  supply 
provides  variable  ±15  volts  at  200  mA  and 
+5  volts  at  1  Amp.  50  mV  load  regulation 
good  filtering  and  small  size.  Kit  less  trans- 
formers.  Requires  6-8  V  at  1  Amp  and  18  to 
30  VCT. 

Complete  Kit,  PS-3LT $6,95 


DECADE  COUNTER 

PARTS  KIT 

INCLUDES    •  7490 A  decade  counter 

•  7475  latch 

•  7447  LED  driver 

•  LED  readout 

•  Current  HmJt  resistors 
Complete  with  instruction  and  details  on 
how   to   build   an   easy,  low  cost  freq. 
counter.  R8 


$3.50 


SEE  YOU  IN  ATLANTA-  HAMFESTIVAL  JUNE  18  &  19 


Louis  1,  Hutton  K7YZZ 
12235  S.E.  62nd  St. 
Bellevue  WA  98006 

A  previous  article1  de- 
scribed how  to  connect 
a  microcomputer  to  the  ST -6 
RTTY  TU  and  how  to  pro 
gram  the  computer  for  RTTY 
operation.  Since  all  those 
interested  in  computer  gen- 
erated TTY  may  not  have  an 
ST-6  TU,  I  looked  into  the 
possibility  of  using  The  Digi- 
tal Group  Cassette  Interface 
PC  card2  as  a  RTTY  TU.  This 
article  presents  the  results  of 
those  efforts* 

The  Digital  Group  Cassette 
Interface  PC  card  is  designed 
for  recording  data  as  well  as 
receiving  data  previously 
recorded  in  a  microcomputer 
system.  AFSK  is  used,  with 
the  MARK  being  2125  Hz 
and  the  SPACE  being  2975 
Hz.  Several  circuit  modifica- 
tions were  made  to  the  PC 
board  to  change  it  into  alow 
cost  RTTY  TU.  These  include 
shifting  the  SPACE  frequency 
to  2295  Hz  for  narrow  shift 
operation  and  adding  two 
LED  tuning  indicator  circuits 
to  aid  tuning  in  the  RTTY 
signal. 

The  units  as  now  con- 
figured will  detect  narrow 
shift  RTTY  signals,  generate 
narrow  shiii  AFSK  signals, 
provide  keyed  input  for  CW 
ID,  and  will  directly  interface 
with  the  input/output  ports 
of  The  Digital  Group  8080 
microcomputer. 

A  very  detailed  circuit 
description  of  the  cassette 
interface  board  is  given  in  the 
kit  assembly  instructions  and 
will  not  be  repeated  in  this 
article. 

Circuit    Board    Modifications 

In  order  to  find  space  to 
install  the  LED  drivers,  a 
portion  of  one  of  the  voltage 
bus  lines  was  cut  and  re- 
routed by  adding  two 
jumpers.  The  cut  segment  of 
the  line  was  removed,  and 
holes  were  drilled  in  the 
board  to  mount  the  LED 
driver  transistor  sockets  and 
resistors  as  shown  in  the  PC 
board  sketch.  External  con- 
nections from  the  LED  indi- 
cators were  made  to  PC  board 
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Completed  R  TTY-Computer  interface  unit 


Computerized  RTTY 

Takeover! 


-  -  Digital  Group  cassette 
to  TU  conversion 


pins  16  and  17.  The  selected 
resistors  and  capacitors 
required  to  re  tune  the  filters 
and  VCO  to  the  narrow  shift 
frequencies  are  also  noted  on 
the  PC  board  sketch.  No 
other  modifications  were 
required  to  put  the  PC  board 
into  operation. 

Construction 

The  PC  board  and  power 


supply  are  mounted  in  a 
cabinet  8"  wide  by  5-3/4" 
deep  by  2"  high,  a  Ten  Tec 
model  ]W-8.  The  power  trans- 
former selected  did  not 
originally  have  a  center  tap. 
The  transformer  laminations 
were  disassembled  and  the 
primary  windings  were 
removed  and  stored  tempo- 
rarily on  an  empty  wire 
spool,  The  secondary  dc  resis- 


tance was  measured  and  suf- 
ficient turns  were  unwound 
until  the  center  tap  point  (Vi 
the  dc  resistance  of  the 
secondary  winding)  was 
reached.  The  center  tap  was 
brought  out  and  the  wire 
rewound  on  the  form.  The 
primary  was  then  rewound  on 
the  transformer  form,  and  the 
part  was  reassembled  with  the 
coil    form    inverted    180   de* 


SOFTWARE 


This  LIBRARY  is  a  complete  do  it  yourself  kit.  Knowledge  of  programming  not  required.  EASY  to  read  and  USE, 
Almost  FREE   Less  Than  $1  /  Program  Complete 


VOLUME  I  ..S24.95 

BOOKKEEPING 
GAMES 
PICTURES 

VOLUME  II  .  .$24.95 

MATH&  ENGINEERING 
PLOTTING  &  STAT 
BASIC  STATEMENT  DEF 

VOLUME  Ml  „ $39.95 

ADVANCED  BUSINESS 
BILLING 
INVENTORY 
PAYROLL 

VOLUME  IV  ..S9£5 

GENERAL  PURPOSE 

VOLUME  V  ..$9.95 

EXPERIMENTER 


This  Mbrary  is  the  most  comprehensive  work  of 
its  kind  to  date.  There  are  other  software  books 
on  the  market  but  they  are  dedicated  to 
computer  games.  The  intention  of  this  work  is 
to  allow  the  average  individual  the  capability  to 
easily  perform  useful  and  productive  tasks  with 
a  computer.  All  of  the  programs  contained 
within  this  Library  have  been  thoroughly  tested 
and  executed  on  several  systems.  Included  with 
each  program  is  a  description  of  the  program,  a 
list  of  potential  users,  instructions  for  execu- 
tion and  possible  limitations  that  may  arise 
when  running  it  on  various  systems.  Listed  in 
the  limitation  section  is  the  amount  of  memory 
that  is  required  to  store  and  execute  the 
program. 

Each  program's  source  code  is  listed  in  full 
detail.  These  source  code  listings  are  not  re- 
duced tn  si^e  but  are  shown  full  size  for 
increased  readability.  Almost  every  program  is 
self  Instructing  and  prompts  the  user  with  all 
required  running  data.  Immediately  following 
the  source  code  listing  for  most  of  the  programs 
is  a  sample  executed  run  of  the  program. 

The  entire  Library  is  1100  pages  long,  chocked 
full  of  program  source  code,  instructions,  con- 
versions, memory  requirements,  examples  and 
much  more.  ALL  are  written  in  compatible 
BASIC  executable  in  4K   MITS,  SPHERE,  IMS, 

SWTPC,  PDP,  etc.  BASIC  compilers  available 
for  8080  and  6300  under  S10  elsewhere. 


Available  NOW  !  !  !   at  most  computer  stores 

The  "HOW-TO-DO  IT' Books  for  the  "D0-iT"  Person 

Written  in  compatible  BASIC  immediately  executable  in 
ANY  computer  with  at  least  4K,  NO  other  peripherals 
needed. 


See  Our  List  Of  Dealers 


Add  $1-50  per  volume  for  postage  and  handling. 

SCIENTIFIC  RESEARCH 


1712T  FARMINGTON  COURT 
CROFTONMD  21114 

Phone  Orders  call  (800)  638-9194 


ffANHAMtfliCAM 


</*#*.&,  •*, 


Information  and  Maryland  Residents  Call  (301  (-721  1148 


Personal  checks  —  allow  4  weeks  tor  shipping.  Pricing  subject  to  change  without 
notice.  If  air  mail  shipping  is  desired  add  $3  per  volume  to  price,  Continental  LLS- 
only.  Foreign  orders  add  $8  for  each  volume. 
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H4£ 
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CW  ID 
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WPUT 


2125-2975  Hz 

1100  Baud 
1200  2400  Hz 
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1200  2400  Hz 
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2125  2295  Hz 

100  Baud  (Simple) 
*  21 25-2295  Hz 

100  Baud  (Correct) 
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68k  938 

360k  156 
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4.7k 
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697 
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-0056  uF 


.015  uF 


-0056  uF 


,056  uF 


.01 


.01 


.033 


.01 


.15 


,015 
.015 
.047 
.015 
.1 


2.7k 

470k 

470k 

47k 

30k 


1.3k 
2.7k 
2.7k 
2.7k 
2.7  k 


*  means  that  the  value  so  indicated  is  the  typical  calculated  value.  The  precise  value  is  dependent  on  component  tolerance. 

Fig.  1 .  System  block  diagram. 


grees  to  put  the  terminal  lu{£ 
as  far  away  from  the  mount- 
ing feet  as  possible. 

A  power  ON  pilot  light 
indicator  was  made  by  moni- 
toring the  rectified  secondary 
voltage  with  an  LEO  pro- 
tected by  a  current  limiting 
resistor.  The  output  of  the 
VCO  is  a  triangularly  shaped 
wave,  and  is  not  suitable  for 
modulating  an  SSB  HF  trans- 
mitter. An  output  trans- 
former was  installed  in  the 
unit  and  a  A  capacitor  was 
connected  across  the  second- 


ary of  this  transformer  to 
modify  the  wave  shape  into  a 
sine  wave.  A  gain  control  was 
added  to  aid  in  adjusting  the 
output  to  a  level  suitable  for 
the  microphone  input  of  the 
SSB  transmitter.  When  the 
unit  was  first  constructed,  the 
output  transformer  was 
mounted  near  the  power 
transformer.  This  caused  hum 
to  appear  in  the  output  of  the 
AFSK  signal,  so  it  was  moved 
up  to  the  front  of  the  unit 
and  out  of  the  strong  ac  field 
of    that     transformer.     This 
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Fig.  2  Schematic  diagram  of  modified  Digital  Group  cassette 
interface  circuit. 
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WITHOUT  NOMINATOR 


WITH  DOM  IN  AT  OR 
SWITCHED  IN 

These  specs  sound  exciting 
because  the  Dominator  is  a 
fantastic  performer.  A 
glance  at  the  'scope  photos 
shows  hew  your  signal  can 
be  stronger  wilh  thai  added 
punch  to  work  through  the 
pile-ups  and  still  get 
comments  like  "Great 
modulation  quality,  OM!" 


The  exciting  'Dominator' 

Sp66cn  processor...  oil-- * 

■  Air  Mai 

Finally,  whether  your  interest  is  FM.  AM,  or  SSB.  there  is  a  speech  processor  thai  delivers  high  quality 
audio  while  still  providing  up  to  10  db  increase  in  talk  power,  that  will  make  you  proud  of  your  signal 

SUPERIOR  AUDIO  QUALITY  MAKES  THE  BIG  DIFFERENCE 


•  RU  tailored  networks  featuring  pJug-in  ICs 

•  Highest  quality  "MIL"  spec  components 

•  Rugged  glass  epoxy  circuit  board 

•  U.S.  made  ICs  for  easy  availability 

•  Optimized  frequency  response 

•  installs  easily  in  mike  lead 

•  Groatf  range  impedance  match 

•  Totally  self-contained— perfect  mobile  or  fixed 


>Qver  700  hour  a  v.  battery  lite  willy  9v.  Ev.  276  or  equiv, 
(not  included)— no  worry  about  separate  supplies, 
adapters,  or  hum. 

i Beautiful,  incredibly  rugged  die-cast  alum,  cabinet 
> Sophisticated  filter  network  for  harmonic  suppression 
>Neoaiive  feedback  for  minimum  distortion  and  freedom 
from  overload, 
•Plug-in  ICs  for  easy  serviceability 


apnator 


UStftHY 


RLW  Electronics  Inc. 

Hawkini  Avenue-Box  221 ,  Lake  Grove,  New  York  11755 


1 


Order  now  while  money  saving  factory  lo  you  price  Is  illll  In  ailed  and  receive  at  no 
additional  cost  i  pair  of  I hree  conductor  PTT  plugs,  i  mike  lead,  and  a  factory  Installed 
ennnfictor  block  with  live  uncommitted  terminals. 


The  Do  m  mate  r  is  custom  man  u!  act  u  red  by  8§echa  m  fciec  ■  ron  ics  of  Kent,  Eng  I  and  to  tn  o  ti  i  ghest 
quality  standards  of  today's  statt-ot-Hie-art  circuitry.  Jt  is  covered  by  a  one-year  limited 
warranty,  with  your  only  co&t  being  postage,  in  me  event  you  nsea  to  return  H  to  Nie  factory  fur 
service  The  QcmiMOr  15  available  by  mail  order  only  at  this  low.  money- saving.  pf£-$tore 
price  Vour  unit  will  be  shipped  prepaid  directly  from  the  factory  in  England.  There  is  a  small 
duty,  (about  7%J>.  which  is  collected  by  youi  postman  when  he  delivers  your  nominator 


the  [HMNATOR  is  for  me[  Please  rush  by  prepaid  &  insured  air 

$69.95  each.  A  tcial  ol  i  is  enclosed.  I  understand 

Postman  a  small  add "l  cnarge  for  duly  when  he  delivers  my 

Name 
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mall 


unit  is)  at 


thai  I  will  pay  my 
DOMINATGH 


StrMl 
Ctlv  _ 


Stale. 


■ZIP 


New  York  rasidenti  send  appropriate  Local  &  Stile 
Imported  exclusively  by  R-LW  Electronic*  lncJ+  Hawkins  Avenue  -  Box  22 l,  Lake  Grove,  New  York  11 755.  Pnone  (Si 6)  742-1595 


Salei  Tax. 
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INWIRE-WRAPPING 


HAS  THE  LINE.. 


HOBBY- WRAP-30  wire-wrapping,  stripping,  unwrapping  tool  for  awg  30  (.025  square  post) 
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SHIPPING  CHARGE  $1  00 
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aK MACHINE  &  TOOL  CORPORATION 

34BB  CONNER  8TRf  ETr  BRONX,  NEW  YORK,  N.Y,  l04»ft  11.**,  •  PHONE  (JW)  »§4-MOO 

TELEX:  J  2  505 1  TELEX:  233395 
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F/g*  3*  Modified  component  layout  for  Digital  Group  stand- 
alone cassette  interface. 


cleared  up  that  problem, 

Adjustment 

The  power  supply  was 
wired  up  first,  and  before  the 
circuit  board  was  plugged 
into  ihe  connector  (furnished 
in  the  kit),  a  check  of  the 
output  voltages  for  proper 
voltage  and  no  ripple  was 
made.  Some  ripple  was  noted 
on  the  42  volt  line  after  the 
PC  board  was  inserted.  This 
was  eliminated  by  adding  the 
capacitor  across  the  A2  volt 


bus  as  shown  in  the  power 
supply  diagram.  The  align- 
ment instructions  provided 
by  The  Digital  Group  data 
sheets  were  followed,  except 
that  the  audio  frequencies 
used  were  2125  and  2295  Hz- 
The  unit  tuned  up  without 
any  complications  as  per  the 
instruction  data.  Incidentally, 
I  used  an  audio  frequency 
synthesizer3  as  a  standard 
signal  source.  This  unit  gen- 
erates the  RTTY  audio  tones 
accurate    to    within    sever.il 


tenths  of  a  Hertz.  A  digital 
counter4  was  used  to  monitor 
the  adjustments  of  the  VCO. 

Operation 

With  the  RTTY/Computer 
interface  unit  connected 
between  the  amateur  station 
receiver  and  transmitter  and 
computer  as  shown  on  the 
block  diagram,  the  HAM-1 
tape  is  loaded  into  the  com- 
puter. A  RTTY  signal  (60 
speed,  narrow  shift)  is  tuned 
in  on  the  receiver  while  the 
two  LED  indicators  on  the 
interface  unit  are  watched,  As 
the  receiver  is  tuned  across 
the  RTTY  frequency,  first 
one  LED  will  flash,  and  then 
both.  Then  the  other  will 
flash  on  and  off.  The  opti- 
mum point  is  when  both  arc 
flickering,  indicating  that 
both  the  MARK  and  SPACE 
signals  are  being  received 
properly.  A  7-1-1  is  keyed  on 
the  computer  keyboard  to 
tell  the  computer  to  set  the 
speed  at  60  wpm,  receive 
mode,  in  upper  case  letters. 
The  resulting  decoded  Baudot 
signals  should  begin  appearing 
on  the  video  monitor  begin- 
ning in  the  upper  left-hand 
corner  of  the  screen* 

To  transmit  the  TTY 
signal,  the  RESET  key  is 
depressed,  and  when  the 
computer  monitor  program 
appears  an  instant  later,  the 


Inside  view  of  interface  unit  showing  modified  Digital  Group  cassette  interface  board  on  the 
right  and  power  supply  on  the  left 


key  8  is  depressed.  This  calls 
up  the  computer  in  the  TTY 
keyboard  mode.  The  trans- 
mitter is  keyed,  and  as  the 
keyboard  is  used,  the  AFSK 
signal  will  be  modulating  the 
transmitter  in  60  speed, 
Baudot  RTTY. 

If  the  computer  is  loaded 
with  The  Digital  Group  Tiny 
BASIC  Baudot/  the  RTTY 
system  is  capable  of  receiving 
and  sending  data  in  the  Tiny 
BASIC  format*  Listings  of 
games  and  programs  may  be 
sent  when  the  computer  is 
programmed  for  Tiny  BASIC 
Baudot  Received  listings  in 
this  formal  are  primed  on  the 
TV  screen,  and  if  an  interface 
box  as  described  in  reference 
5  is  used  in  conjunction  with 
this  unit,  a  hard  copy  can  he 
printed  out  on  the  TTY 
machine.  These  various 
modes  have  been  very  suc- 
cessfully used  here  at  K7YZZ 
in  receiving  and  sending  both 
RTTY  and  computer  data  on 
HF  to  WA7RZW  and  others. 

Conclusions 

From  on- 1 he-air  operation 
on  RTTY  and  computer  data 
information  interchange,  it 
has  been  noted  that  as  long  as 
you  arc  receiving  a  strong 
signal*  there  is  no  problem, 
but  when  the  signal  fades,  the 
TU  is  subject  to  interference 
such  as  CW.  The  addition  of  a 
bandpass  filter  such  as  that 
used  in  the  5T-6  or  the 
DT-600  would  help  In  that 
situation.  Of  course,  on  data 
transmission  you  cannot 
afford  an  error,  so  the  signal 
must  be  very  strong  with  no 
fades.  Under  those  condi- 
tions, a  bandpass  filter  is  not 
really  required*  ■ 
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Fairchild  VHF  PrescaJ 

er  Chips 

[    NEW 

11C01FC 

High 

Speed   Dual  5-4   Input  no/nor 

15.40 

■    m  ^B»  W  m 

11C05DC 

1  GHz  Counter  Divide  by  4 

74.35 

Motorola,   Motorcycle   Radio  —   Model  T33BAT                             539.95  F0J     Plioenfa 

11C05DM 

1  GHz  Counter   Divide   by  4 

UHF  Prescaler  750  MHi  D  Type  flip/Plop 

110.50 
12.30 

1IC06DC 

11C24DC 

11C44DC 
11C58DC 

:ic?odc 

Dual  TTL  VCM   same  as   MC4024P 
Phase  Freq.  Detector  same  as  MC4044P 

ECL  VCM 

600  MHz  flip/flop  with  reset 

2.60 

2.60 

4.53 

12.30 

Motorola     MC14410CP    CMOS    tone    Generator    uses    1    MHz    Crystal    to 
produce   standard  dual   frequency   telephone   dialing   signal.    Directly   compatible  with 
our   12   key   Chomtric  pads.    Kit   includes  the  following. 

H                    A  ■   .Fl  %      M     A   H     #%.  JH  ■-■ 

11C830C 

1   GHz    248/256    Prescaler 

29.20 

I     1     MC14410CP 

11C90DC 

650 

MHz  Pre  scaler  Divide  by  10/11 

16.00 

1     1  MHz  Crystal 

11C90DM 

same 

as  above  except  Mil.  version 

24.00 

1     Printed  Circuit  Board  (From  Ham  Radio  Sept,  1975) 

11C91DC 

605 

MHz  Prescaler  Divide  by  5/6 

16.00 

And  all  other  parts  for  assembly. 

£15.70 

11C910M 

same 

as  above  except   Mil.  version 

24.00 

95H9GDC 

350 

MHz  Prescaler  Divide  by  10/11 

9.50 

95H90DM 

53  me 

as  above  except  Mil.  version 

16.50 

95H910C 

350 

MHz    Prescaler   Divide  by   5/6 

9.50 

Fairchild   95H90DC   Prescaler  divide   by  10   to  350   MHz.   Will   lata 

95H91DM 

same 

as  above  except  Mil,  version 

16.50 

MHz  Counter  to  350   MHz.   Kit   includes  the  following. 

T.I.  TMS4Q60/CS 

RAM 

19.01 

1     95H90DC 

1     2N5179 

Batteries 

2     UG-88/u  BNC's 

1     Printed  Circuit  Board 

GeJ-Cell  12  volts  at  1,5 

Amp  Hr.  #GC-1215 

S1995 

And  all  other  parts  for  assembly. 

Crystals 

JUST    ARRIVED!    These    radios    have    just    been 

$2995 

1.000000  MHz 

4.95        pulled  out  of  service.  Set  up  for  approx.  15C   MHz, 

5.000000  MHz 

4.95        Clean.    All    tubes    included,    Ko   accessories 

.    Prices 

Fairchild    11C90DC    Prescaler   divide   by   10   to   650    MHz.   Will    tafo 

10.000000  M Hz 

4.95        FOB  Phoenix. 

MHz  Counter  to  650  MHz  or  with  a  82S90   it  will  divide  by  10/100  to 

650  MHz. 

3579,545  KC 

2-9S        Motorola  U43  SGT 

S4995 

This  will  take  a  6.5  MHz  counter  to  650   MHz.   Kit  includes  the  following 

GE  TPL 

$99.95 

1     11C90DC 

GE  MT-33 

$39.95 

1     2N5179 

6EMT42N 

$79.95 

2      UG-88/U 

1     MC7805CP                      1     Printed  Circuit  Board  and  all  other  parts  for 

1     Bridge                             82S90  add  S5.70  to  total. 

assembly. 
$59.95 

117  MHz  Ceramic  Filter 
MuRata  SFW10.7MA  ...... 

■       MM       m      M       4-4-|       i      i       1-      1       t      ■       ■       B       k        >PVlV¥ 

TRANSFORMERS 

F-18X                          6.3vct  at  6  amps 

3,56 

Johanson  and  Johnsc 

in 

F-93X                          6,5v  to  40v  at  750  ma. 

3.53 

Trimmer  Capacitors 

Fatrrit"^    ttji-a^tc 

F-92A                          6.5w  to  40v  at  1  amp 

4,59 

(BUI  Lr^ 

$1.95              J?n  f* 

'    .99    or 

N-51X                         Isolation  llSvac  at  35va. 

2,80 

1  to  14  pf. 

Model  D*2                  6.5v  at  3,3  amps 

4,95 

1  to  20  pf. 

51.95                           120    for    t.<n 

6.5v  at  3.3  amps 

BE-12433-001            30v  at  15  ma, 

.49 

FET's 

BGH-9                        6,3vct  at  10  amps 

115   vac  at   100va   Isolation 

6.95 

F-107Z                        12V   @   4A  or  24  V   @   2A 

7.80 

2N3070 

1.50 

2,25 

2N5460                      .90 
2N5465                   1.35 

MFE3002 
MPF102 

3.35 

.45 

2N3436 

2N3458 

1.30 

2N5565                   5.45 

MPF121 

1,50 

2N3S21 

1.60 

3IU26                     3.00 

MPF4391 

.80 

2W3S22 

1.50 

MFE2000                   .90 

U1282 

2.50 

2W4351 
2W4416 

2.85 
1*05 

MFE2001                 1,00 
MFE2008                 4.20 

MMF5 
40673 

5.00 
1.39 

P6377  1 2v  at  4  amps  or  24v  at  2 

DIODES 

2N4875 

1.75 

MFE2009                 4.80 

40674 

1.49 

amps-  $6.30 

P6378  1 2v  at  8  amps  or  1 2v  at  4 

amps,  $10,31 

1IM270   Germanium   Diodes 
HEP170,  2.5A,   1000  PIV 
Senuech    5FMS    20K,    20KV 

57.95/c 

TUBES 

$4,95/20 

',    10    ma, 

2E26 

5.00 

9 11                             6.35 

7984 

495 

fast  recovery 

$1,26  ea. 

3928 

4X15QA 

4.00 
15.00 

BllA                         9.95 
931A                      11.95 

8072 
8156 

32.00 
3.95 

P8196  80vct  at  1 .2  amps  $6.28 

4X150G 

18,00 

5849                    32.00 

8908 

9.95 

4CX2506 

2400 
35.00 

6146A                       5.25 
6146B/8298A           6.25 

8950 
4-400A 

5,50 
29.95 

4CX350A/8321 

4CX1G0D0        $150.00 

6360                       7.95 
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W5CU0 


Let  BASIC  Control 


Your  Next  Contest ! 


-  -  with  Extended  Tiny  BASIC  language 


Dick  Whipple 
305  CJemson  Dr. 
Tyler  TX  75703 

In  the  November,  1976, 
issue  of  13  Magazine,  wc 
described  a  simple  BASIC 
operating  system  for  use  with 
Baudot  teletypes.  Although 
TBX  (Tiny  BASIC  Extended) 
was  satisfactory  for  beginning 
programmers,  it  lacked 
several  features  that  could  be 
useful  for  amateur  radio 
applications.  Since  the 
November  article,  we  have 
modified  and  expanded  TBX 
to  include  some  of  these 
features.  The  present  article 
describes  this  new  version  of 
TBX  which  we  call  TBX-A 
(Tiny  BASIC  Extended- 
Amateur  Version). 

String  Handling  Capability 

One  of  the  first  additions 
to  TBX  was  string  capability* 
Message     handling,     logging, 


and  contest  operation  all 
require  some  form  of  string 
storage  and  manipulation.  In 
its  original  form,  TBX  only 
permitted  integer  variables. 
TBX-A  recognizes  both 
integer  and  string  variables. 
As  with  most  other  BASICs, 
string  variables  are  distin- 
guished from  numeric  vari- 
ables by  affixing  a  dollar  sign 
to  the  name.  For  example:  A 

-  numeric  variable  name;  A$ 

—  string  variable  name.  Fur- 
ther, TBX-A  requires  that 
strings  be  stored  in  dimen- 
sioned arrays  with  two  char- 
acters per  array  position. 
Consider  the  following 
example: 

10  DIM  A(20l 

20  LET  ASU>"COCQ  CO  DE  W5CUD" 

30  END 

After  executing  the  pro- 
gram, the  message  "CQ  CQ 
CO  DE  W5CUD"  would  be 
stored  in  the  A  array  begin- 


ning at  position  I .  Fig,  1 
shows  the  arrangement  of 
characters  within  the  array,  A 
PR  (PRINT)  command  could 
then  be  used  to  output  the 
stored  message  to  the  printer 
(underline  indicates  operator 
input).  Example: 

{ Direct  command  mode! 
CQCOCQDEW5CUD 

■ 

■      ■      ■      * 

The  array  argument  can  be 
changed  to  alter  the  begin- 
ning of  the  string.  Suppose 
you  only  wanted  lo  output 
the  callsign*  The  PR  com- 
mand above  could  be  modi- 
fied with  the  following  result: 


Printing  begins  at  the 
seventh  character  pair  and 
continues  to  the  end  of  the 
string.  In  addition,  the  array 
positions  not  used  by  the 
original  string  can  be  used  for 
other  strings  or  numeric 
values,  Example: 

.   LET  AH5) -1920 
:    IFT  ASHE)  =  "HRS" 

PR  A(15]-20;A$n6) 

7900  HRS 

ft       i       ■       m 

TBX  and  TBX-A  permit 
the  use  of  two-dimensional 
arrays.  In  the  case  of  strings, 
the  second  array  argument 
can  be  used  to  create  separate 
data  blocks  with  the  same 
variable  name.  The  program 
shown  in  Fig.  2  illustrates  this 
technique  applied  to  the  crea- 
tion of  logging  entries. 

The  index  variable  ft  used 
as  the  second  array  argument, 
creates  up  to  ten  different  log 
entries.  The  first  argument  is 
used  to  set  up  data  items  for 
each  log  entry.  The  data 
items,  or  fields,  as  they  are 
called,  are  reserved  as  shown 
in  Fig.  3. 

Fig.  4  further  illustrates 
the  two-dimensional  storage 
technique. 

When  the  strings  are  stored 
as  array  elements,  they  can  be 
further  manipulated  under 
program  control.  In  the  sta- 
tion log  example  of  Fig,  4, 
you  might  want  to  reorder 
the  file  by  call  area.  TBX-A 
has  a  string  function 
LEFT(string,n)  that  creates  a 
temporary  string  consisting  of 
the  leftmost  n  characters  of 
the  given  string.  By  using  the 
LEFT  function,  the  program 
in    Fig.  5  rearranges  the  log 


10  DIM  A{10J0) 

15  FOR  1  =  1  to  10 

20  IN  A$(1,I),A(5,!),A$(6,I} 

30NXT  I 

40.  .   . 

■         ■         ■         ■ 

am 


Ah>     A(2)      At3)     A(4J      A(5i      A(6)      A(M     AlQJ      A(?) 


CO 


□  C 


on 


cq 


□  D 


e  o 


ws 


cu 


o  □ 


$ 


A(tS)    A<l£l     A[?0| 


IE] 


?W2XYZ  Cff  ?1620  6$  ?7425KHz 
?W5uUvj3  ?1635j5  ?7430KHz 


Fig.  J.  A  diagram  showing  the  storage  of  a  message  as  a  string 
in  array  A. 
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Fig.  2.  Two-dimensional  array  example. 


#  Item  Array  Positrons 

1  Callsign  1  to  4  {Max.  8  char.) 

2  Time  (GMT)      5     (1  integer  value) 

3  Frequency    6  to  10  (Max,  10  char.) 

Fig,  Jf  Data  items  placement  within  array. 


A{l,l) 


LOG    ENTRY  WO.  I 


A(5,U        A(6>0 
^ ^ 


(CALL    SIGN) 


(time:) 


AdOjJ 


(FREQUENCY) 


A(t.2) 
^ 


LOG  ENTRY  NO  2 


A(5,2)      A(6TZ) 
i^ ^ 


(CALL   SIGN) 


(TIME) 


A  («0.2 


(FREQUENCY) 


A(UO) 
^ 


LOG   ENTRY   NO.  10 


file  by  call  area  and  prints  out 
the  result. 

Note  that  the  LEFT  func- 
tion is  used  to  extract  the 
leftmost  two  characters  of 
the  callsign,  which  is  the  call 
area*  Fig.  6  is  a  sample  run  of 
this  program  showing  the 
data  files  before  and  after 
reordering. 

Ways  to  Output  Strings 

Once  stored,  character 
strings  can  then  be  output  to 
various  devices  as  needed. 
Output  to  the  iocal  printer  is 
accomplished  by  the  PR 
statement  as  in  the  example 
program  of  Fig.  6.  TBX-A  has 
two  other  output  modes  of 
specia!  interest  in  amateur 
applications: 

1 .  As  a  RTTY  signal 
to  the  transmitter;  and 

2.  As  a  Morse  code  sig- 
nal to  the  transmitter- 
Let's  consider  the   RTTY 

case  first.  Suppose  you  have  a 
message  such  as  **CQ  CQ  CQ 
DE  W5CUD"  stored  in  array 
A$(1).  You  are  ready  to 
transmit  the  message  over  the 
air  as  a  RTTY  signal.  On  the 
keyboard,  you  would  type 
the  following  command: 

The  XMT  command  in 
TBX-A  has  two  arguments. 
The  first  is  the  string  variable 
to  be  transmitted,  while  the 
second  is  a  number  indicating 
the  rate  at  which  transmission 
is  to  take  place.  Thus  you  are 
able  to  send  pre-stored  text  at 
any  desired  speed  -  even 
faster  than  your  local  tele- 
type. The  XMT  command  can 
appear  as  part  of  a  program  as 
well  as  a  direct  command. 
For  instance,  the  message 
above  could  be  sent  several 
times  in  succession  if  the 
XMT  command  appeared  in  a 
FOR-NXT  loop.  Consider  the 
short  program  below: 

10  DIM  A( 20) 

20  LET  A$(1  J  «  "CQ  CQ  CQ  DE  W5CUD" 

30  FOR  I  =  1  to  3 


A[5tlOt 
^ 


(CALL    SIGN* 


A(6.IQ] 


(TIME) 


AU0JO) 
^_ 


(FREQUENCY) 


40XMT(A$(1),1OO) 
50  NXT  I 
60  END 

After  entering  the  RUN 
mode,  the  message  would  be 
transmitted  three  times,  one 

M 

after  the  other, 

To  transmit  a  string  via 
Morse  code  involves  the  use 
of  the  SM  command.  It  is 
very  similar  to  the  XMT 
except  that  the  characters  of 
the  string  are  output  in  Morse 
code  to  a  single  bit  (on-off) 
output  port  The  appro- 
priately interfaced  port  in 
turn  keys  the  transmitter. 
Thus,  it  is  possible  to  auto- 
matically send  a  coded  mes- 
sage. The  example  program 
below  illustrates  the  use  of 
the  SM  command: 

1QDHVI  A$(20) 

20  LET  A${1)  =  "WA5NBQ  DE  W5CUD" 

30  FOR  I  =  1  to  2 

40  SM(A$(  11)54) 

60NKTI 

60SM<"K",54) 

70  END 

As  with  XMT,  the  first 
argument  of  the  SM  com- 
mand is  the  string  to  be  sent, 


Fig.  4,  This  diagram  shows  how  two-dimensional  arrays  can  be 
used  to  store  station  log  entries,  A  JO  by  10  array  is  used  to 
store  10  blocks  each,  consisting  of  calf  sign }  time,  and 
frequency  values. 


and  the  second  is  a  speed 
constant.  The  program  above 
might  be  used  at  the  begin- 
ning and  end  of  RTTY  trans- 
mission. 

Corresponding  to  the 
transmitting  commands  out- 
lined above  are  two  com- 
mands that  permit  you  to  use 
the  local  keyboard  as  the 
source  of  data  instead  of 
stored  strings.  Let's  again 
take  the  two  commands 
separately-  To  enter  the 
RTTY  mode,  you  use  the 
following  command: 

At  this  point,  the  local 
keyboard  will  act  as  the  data 
source  for  the  RTTY  trans- 
mission. Each  keystroke  will 
result  in  that  Baudot  chap 
acter  being  transmitted  at  a 


speed  determined  by  the 
single  argument  of  the  XMD 
command.  To  exit  the  XMD 
mode  (bringing  the  local  key- 
board back  to  the  TBX-A 
command  level),  one  enters 
two  FGS  in  succession.  Note 
that  the  transmitted  speed  is 
not  limited  to  the  local  ma- 
chine. It  can  be  made  faster 
or  slower  by  simply  changing 
the  speed  constant. 

The  second  direct  trans- 
mitting command  allows  the 
local  keyboard  to  generate  a 
Morse  code  signal.  In  our 
original  version  of  TBX-A,  a 
keystroke  would  immediately 
cause  the  corresponding 
Morse  code  for  that  character 
to  be  sent.  We  found  this  to 
have  several  undesirable 
effects.  The  code  generated 
was  not  sufficiently  regular  in 


10       DIM  A(10,10),T(10) 


100  LETC  =  0 

110  FOR  I  -2  to  10 

120  IF  LEFT(A$(1,I-1),2)  <  LEFT(A$(1,l),2)GOTO  230 

130  LETC=1 

140  LETT$(1)  =  A$(1,l) 

150  LETA${1J)=A$(1,i-1) 

160  LET  A$(1fl-1)=T$(1) 

170  LETT(5)  =A(5J) 

180  LETA{5fl)  =  A(5,l  -1) 

190  LETA(5,I-1)=T<5) 

200  LETT$(6)  =  A$(6J) 

210  LETA$(6,I)  =  A$(6,IU 

220  LET  A$(6,l-1)  =T$(6) 

230  NXT  I 

240  IFC=  1  GOTO  100 

250  FOR  I  =  1  to  10 

260  PR  A$(1,I);A(5,I);A$(6,I) 

270  NXT  I 

280  END 

Fig.  5*  Program  for  rearranging  the  log  file  by  call  area  and  printing  the  results. 
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Fig.  6.  The  two  listings  show  a  group  of  station  tog  entries  as 
firs  l  entered  and  then  as  rearranged  by  caff  area  with  the 
sorting  program  given  in  the  text 


inter-character  spacing,  which 
resulted  in  copying  diffi- 
culties. In  addition,  it  caused 
the  operator  to  type  at  the 
code  speed  (or  less),  which 
created  a  certain  awkward- 
ness, especially  for  people 
with  regular  typing  rhythms. 
We  then  decided  that  the 
typing  and  Morse  code  gen- 
eration should  be  handled 
independently  by  the  soft- 
ware so  that  the  typist  could 
work  at  his  own  speed  while 
the  Morse  code  was  being 
sent  with  standard  character 
and  word  spacing.  What  was 
needed  was  a  FIFO  stack 
(First  In  First  Out).  To  illus- 
trate the  technique,  see  Fig 
7.  As  the  keyboard  is  struck, 
the  Baudot  character  is 
placed  on  the  bottom  of  the 
suck  (actually  a  group  of  72 
consecutive  memory  loca- 
tions). Each  new  keystroke 
"pushes*1  that  Baudot  char- 
acter onto  the  stack  from  the 
bottom.  The  Morse  code  gen- 
eration program  "pops"  or 
takes  the  characters  from  the 
top  of  the  stack  and  sends  the 
appropriate  code  to  the  trans- 
mitter. Here  is  the  really 
important  point:  the  pushing 
and  popping   operations  are 


completely  independent  and 
take  place  at  rates  determined 
by  the  typist  and  speed  con- 
stant of  the  SMD  command, 
respectively.  Thus  the  code 
produced  has  an  evenness  and 
readability  far  improved  over 
our  original  method  Two 
additional  points: 

1 .  When  the  stack  is  ex- 
hausted  (keyboard 
entry  stopped),  Morse 
code  transmission  also 
stops;  and 

2-  The  buffering  action 
of  the  stack  will  only 
permit  the  typist  to  get 
72  characters  ahead  of 
the  Morse  generator* 
The  latter  has  not  been  a 
problem  for  us,  but  an  over- 
cnthusiastic   typist  could  fill 
the  stack*  By  the  way,  exiting 
the    SMD    mode    is    accom- 
plished   by   simply   typing  a 
BLANK. 

Special   Receiving  Capability 

TBX-A  has  a  couple  of 
receiving  modes  for  RTTY. 
The  first  is  the  RCV  mode 
which   is   entered   using  the 

following  command: 

RCVJASI1L100)  6$ 

The    string    variable,    A$, 


Fig.  7.  This  diagram  indicates  the  flow  of  data  from  the 
keyboard  to  the  transmitter  during  direct  Morse  code  opera- 
tion. The  FIFO  stack  is  constantly  expanding  and  shrinking  to 

compensate  for  different  keyboard  and  code  generation 
speeds. 


will  receive  and  store  the 
incoming  RTTY  message  for 
later  printout.  The  second 
argument  is  once  again  a 
speed  constant.  This  mode  is 
useful  for  receiving  RTTY  at 
speeds  above  that  of  the  local 
teleprinter.  We  have  not 
found  this  to  be  a  very  satis- 
factory approach,  since  the 
printout  is  necessarily 
delayed*  Although  not  yet 
implemented,  we  have  gjven 
some  thought  to  setting  up  a 
FIFO  stack  as  mentioned 
earlier  so  that  receiving  at  one 
Speed  and  simultaneously 
printing  at  a  slower  speed 
would  be  possible. 

Another  RTTY  receiving 
mode  uses  the  RCD  com- 
mand. It  has  the  following 
Form: 

The  receiving  speed  is 
determined  by  the  single 
argument.  In  this  mode  the 
printer  is  actively  copying  the 
incoming  signal,  which  may 
be  at  any  speed  less  than  or 
equal  to  the  speed  of  the 
local  printer.  For  instance,  if 
the  local  machine  is  a  Model 


28  operating  at  100  wpm, 
RCD  will  permit  direct  copy 
of  60  or  75  wpm  signals  by 
using  the  appropriate  speed 
constant  Exit  from  this 
mode  is  made  by  typing  a 
BLANK  on  the  local  key* 
board. 

To  date,  wc  have  not 
added  any  Morse  receiving 
software  to  TBX-A*  We  have 
felt  that  such  capability 
would  be  of  limited  useful- 
ness except  when  receiving 
machine-generated  code. 

That  about  completes  our 
description  of  TBX-A,  Imple- 
menting it  on  your 
8 080- based  system  will  not 
be  as  simple  as  some  of  our 
other  programs  like  BM/E 
and  TBX.  For  this  reason,  we 
are  not  making  a  specific 
offer  for  a  data  package  as  we 
did  previously.  We  would 
prefer  thai  those  readers  who 
are  interested  write  us  at  this 
address:  TBX-A  Information, 
Rt  4,  Box  52-A,  Tyler  TX 
75703-  We  will  then  make  an 
effort  to  assist  by  providing 
the  necessary  information  at 
a  nominal  charge  (to  cover 
reproduction  costs,  etc.).  ■ 
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from  page  24 

You  can  buy  crystals  before  you 
go,  or,  for  some  of  the  more  popular 
handhelds,  you  can  get  them  in  Lon- 
don and  have  them  netted  at  about 
the  same  cost  as  you  pay  here,  If  you 
will  be  mostly  in  London,  you  won't 
need  many  crystals  —  no  two  re- 
peaters are  permitted  within  a  fifty 
mile  radius!  Just  get  one  repeater  pair 
and   one   simplex.    The    London    re- 
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peater  is  on  Channel  R7  —  145,175  in, 
145J75  out  —  and  it  is  just  frantically 
busy  about  21  hours  daily.  Since  the 
timer  is  just  55  seconds,  it  leads  to 
fast  exchanges  —  and  since  most  users 
ID  themselves  and  the  other  guy  with 
each  and  every  exchange,  there  isn't 
time  for  much  else  to  be  said  I  It  is 
tone  burst  access;  if  you  don't  have 
tone  burst,  you  can  get  in  for  10 
seconds.  Oh.  yes  —  if  your  deviation  is 
too  low,  the  repeater  will  "time  out" 


on  you;  if  you  are  too  low  in  fre- 
quency, you  wilt  get  an  "L";  if  too 
high,  an  "H'\  It  also  sends  a  f'K"  at 
the  end  of  each  transmission.  Time- 
outs are  very  frequent. 

You  will  hear  some  rather  strange 
sounding  signals  because  much  of  the 
equipment  is  home-built  —  current 
state-of-the-art  gear  already  manufac- 
tured such  as  we  obtain  so  readily 
here  is  extremely  expensive  by  our 
standards. 

Language  barrier?  The  UK  ham  will 
have  no  difficulty  understanding  you 
because  he's  largely  exposed  to 
rebroadcasts  of  American  TV  shows, 
But  you  might  have  a  few  problems 
understanding  his  English  —  especially 
since  he  must  rush  to  get  in  under  the 
55     second     tirnerl     However,     hk 


phonetics  are  the  same  as  yoors  — 
Alpha,  Bravo.  Charlie,  etc. 

Remember  —  plan  ahead  -  and  be 
prepared  to  prove  ownership  of  your 
equipment  when  passing  through 
customs.  The  best  way  to  do  this  is  by 
registering  it  before  leaving  this 
country  with  the  Customs  office.  Last 
but  not  least:  Expect  to  encounter 
more  than  normal  interference  from 
other  transmissions  when  operating 
over  there  —  interfering  signals  are 
plentiful  by  unlicensed  stations, 

Warren  Geary  K9KMX/G5BPL 

Hinsdale  IL 

Reprinted  from  Squelch  Tale,  Bulletin 
of  the  Chicago  FM  Qub,  Chicago  tL, 
and  Repeater  Newsletter,  Bulletin  of 
the  Lake  Erie  ARC,  Lakewood  OH, 


The  1977  Atlanta  HamFestival 

and 
Georgia  State  ARRL  Convention 

June  18-19, 1977 

Downtown  Atlanta  Marriott  Hotel  •  Courtland  and  Cain  Streets  •  Atlanta,  GA.  30303 

•  GIANT  Covered  Fleamarket  Swapshop!       •  120  major  exhibits! 

•  More  than  50  technical  forums!  •  Special  MICROPROCESSOR  Section! 

•  The  BIGGEST  door  prizes  in  all  of  Ham  Radio: 

First  Prize  is  a  complete  2MFM  Mobile  rig  —  including  a  1977  AMC  Gremlin!!! 

If  you  attended  the  Atlanta  HamFestival  within  the  past  three  years,  you  will  receive  a  pre-registration 
package  by  May  10th;  AFTER  MAY  10,  call  404/971-HAMS  or  write  for  preregistration  materials  to: 

Atlanta  HamFestival 

53  Old  Stone  Mill  Road 

Marietta,  GA  30067 

NO  MATERIALS  WILL  BE  AVAILABLE  BEFORE  MAY  10TH! 


SPECIAL  HAMFESTIVAL  RATES:  S18  SINGLE.  S24  DOUBLE. 
CONTACT  THE  HOTEL  DIRECTLY  for  reservations  toll  free  at  1-800-228-9290  —  and  Hurry!! 

THE  BEST  HAMFEST  IN  THE  WORLD! 
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HOBBY-WRAP 

Model  BW-630 


WIRE  WRAPPING 
For  AWG  30,  .025"  (0,63mm)  sq.  post, 
"MODIFIED"  wrap,  positive  indexing, 
anti-overwrapping  device 


Battery 


wire 

wrapping 


< )NLY 


{batteries 
not  included  \ 


COMPLETE  WITH  BIT 
AND  SLEEVE 


OK  MACHINE  &  TOOL  CORPORATION 

3455  Conner  Si..  Bronx,  NY  10475  /  (21 2}  994  6600  /  Telex  125091 
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HUSTLER  ANT'S 


TOUCHTONE  PADS 
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Slill  unchallenged  as  the  most  wanted 
2  Meter  Synthesized  FM   Transceiver 
Call  today  TOLL  FREE  for  details  on 
this  and  other  Clegor  Transceivers* 
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Communications  Corp. 


208  Centerv ills  Road,  Lancaster,  Pa.  17603 
Toll  free  sales  &  service.  Phone  800-233-0250 

In  Pa.  call  717-299-7221  collect. 
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POWER  SUPPLIES 


CRYSTALS 


MARK  3 


KLM  ANT'S 


COME  AND  GET  IT  ! 


Yes,  you  can  now  have  a  low  cost  Digital 
Voltmeter!  Our  kit  features  a  BIG  2% 
digit  LED  display,  autozeroing,  up  to 
0.05%  accuracy,  and  more!  The  basic 
range  is  0  to  i  1,999  V,  and  may  be 
easily  extended.  Power  may  be  derived 
from  a  5  Volt  supply.  You  get  the  latest 
CMOS  circuitry,  top  quality  parts  and 
much  more! 

Available  wired.  AC  volts,  ohms  con- 
verter board  available,  too, 

DVM  kits  -  $29S5  each.  Add  $2.00 
P+H  per  unit.  Buy  2  or  more  and  we  pay 
P+HIf  CA  res.  add  $1£Q/unii  tax. 


Order  from 
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GARY  McCLELLAN  AND  CO 

BOX  2085 

1001  W;  IMPERIAL  HIWAY 

LA  HABRA,  CALIF.  90631 


OUR  COMPUTER  MAKES  MUSIC ! 

HERE'S  HOW: 

EQUALLY  TEMPERED  DIGITAL  TO  ANALOG  CONVERTER 

Unlike  more  conventioanl  R-2R  ladder  type  digital  to  analog 
converters,  the  PAIA  8780  kit  is  based  on  a  multiplying  principle 
that  allows  the  module  to  generate  the  exact  exponential  stair-step 
function  required  to  make  even  the  simplest  linear  response  oscil- 
lators and  filters  produce  equally  tempered  musical  Intervals*  The 
8780  uses  only  six  bits  of  data  to  generate  over  5  octaves  of  control 
voltage.    In  an  8  bit  system,  the  remaining  2  bits  are  ordinarily 
reserved  for  trigger  hags,  but  may  be  used  to  extend  the  range  of 
the  converter  or  provide  for  micro-tonal  tunings. 

The  module  is  physically  and  electrically  compatible  with  the 
complete  line  of  PAIA  music  synthesizer  modules  and  is  easily 
interfaced  to  am?- micro-processor  wlthorwlthout  hand-shaking  logic. 

#8780  D/A  CONVERTER  Kit , $34.  95     (plus  §1.  00  postage) 

MUSIC  SYNTHESIZER  MODULES 

PAIA  offers  a  complete  line  of  low-cost  voltage  controlled  music 
synthesizer  module  kits  including  the  4720  Oscillator  and  4730  Filter 
shown.   Both  units  feature  linear  freq.  /control  voltage  response  and 
16  Hz,  to  16  kHz.  range.  The  4720  VCO  produces  ramp,  triangle, 
sine  and  pulse  waveforms.  The  companion  4730  VCF  is  a  state 
variable  design  with  simultaneously  available  low-pass,  band-pass 
and  high-pass  outputs,  all  with  f'Q"  adjustable  from  .  5  to  150, 

Other  modules  available  include:  Voltage  Controlled  Amplifiers, 
Balanced  Modulators t  Envelope  Generatros,  Reverb  Units,  Noise 
Sources  and  Power  Supplies.    All  modules  are  compatible  with  the 
PAIA  8780  Equally  Tempered  DAC  for  easy  computer  /micro- 
processor/ micro-controller  Interface  and  are  designed  to  play 
through  any  hi-fi  or  musical  instrument  amplifier, 

#4720   VCO  kit     . .. $34.95   ,,     (plus  $1#  00  postage) 

#4730   VCF  kit     $37.  95    , .     (plus  81-  00  postage) 


MPT   *-H 

1020  W.  WtLSHtRE  BLVD. 

OKLAHOMA  CITY.  OK  73116 


DETAILS  OH  THESE  &  MORE  IN  OUR  FREE  CATALOG 
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new  from 

DAVIS  ELECTRONICS 

Small  &  Lightweight 

PRE  AMP 
PROBE 


-.    *•  i 


;**J 


Designed  to  Probe  Miniature  Equipment 

10  MV  at  150  MHz  with  typical  counter 

Increase  the  sensitivity  of  your  counter  10X 
to  measure  weak  RF  signals. 

Features: 

■  1 0  to  500  MHz  range 

•  20  aB  gain  (10X) 

•  small  &  lightweight  (has  2  oz;  head) 

•  chps  on  (doesn't  need  to  be  held) 

•  battery-operated 

•  high  Z  input 

•  50  ohm  output 

•  $49  95  (postage  paid.  USA) 

Guaranteed  for  1  year. 


DAVIS  ELECTRONICS 

636  Sheridan  Drive 
Tonawanda,  New  York    14150 
(716)  874-5848 
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;  CUSTOM  TRANSFORMERS 
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HEAVY  DUTY  REPLACEMENT  TRANSFORMERS' 

Collins  30S-1  Plata  Transformer ».  »v- •■**«■*  »•-  £1 50.00 

CoJhns  &16F  2  Ppwar  Tr#ntfprrrv*r .........  35.00 

Huntef  2000 Q  Pleats  Transformer   ...,.,......,..., 125.00 

ETO  A-770  Plat*  Transformer . , »„, 125.00 

Henry  2K  Plate  Transformer  ..............  ..,.,...,»...  ...».,».  125.00 

Henry  2IC2  Plata  Transformer 1 65,00 

Henry  2K-2A  Plata  Transformer ,  ..  , 135.00 

Henry  2K-4  Plats  Trans*  oim#i ._..„., , ,  1 35.00 

Henry  3K- A  Plata  Transformer  ,  .  . *. ,  .«  ....,,.,.... .  150,00 

Heath  Marauder  HM-1Q  Trensfofroer      ,  ...... ...,.,....„.*...,... ...........  75,00 

Gonset  GSB  100  Transformer    ........ „ .  75.00 

National  NCL  -2000  Power  Transformer  .,.•*.•«  ..» .*..,.. , _.  125.00 


SPECIALS 


Plate  XFMR.  4600  VAC  «  T.5A  ICAS  230  VAC  €0  Ht  primary,  Wt,  60  LB  . 
Plata  XFMR.  35O0  VAC  9  1  JO  A  ICAS  230  VAC  60  He  primary.  Wt-  41  LB  . 
Plata  XFMR.  3000  VAC  9  07  A  ICAS  1 1 5/230  VAC  &0  Hi  prt.  Wt.  27  LB  . 
Plata  XFMR.  6000  VCT  9  DBA  CCS  115/230  VAC  60  Hi  pr.  Wt.  41  US 
FIL  XFMR  7.5  VCT  #21 A  CCS  117  VAC  GO  H*  primary  ■  Wi.  9  LB  ..... 
Fl  L  Cheka  b*  filar  «oumJ  30  AMP  RF  Filament  Choke  on  1/2«7  rod    ...... 

DC  Fillaf  Choke  8-0  Hy  #  13  ADC - 

DC  Swinging  Choke    30  My  9  Q.15A  to  5  0  HV  #  1  0ADC 


.  .5195.00 
...125.00 

55.00 

.  .  .  135.00 
....29.95 


-     ■     *      r 


150.00 
100-00 


*Alt  heavy  duty  replacement  transformers  are  electrically  super- 
ior to  original  equipment  is}.  All  transformers  are  manufactured 
to  rigid  commercial  quality  specifications  and  each  carries  a  24 
month  guarantee! 

Write  today  for  a  free  quotation  on  any  transformer^  Choke .  or 
saturable  reactor, 
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Peter  W.  Dahl  Co. 

4007  Fort  Blvd.  *  El  Paso,  Texas  79930 

Telephone  (915)  566-5365  or  (91 5r  751-4856  D6 
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accept  or  5203  EP 

up  to  4096  Woft  :ry  for   Boot  Loe 

Programmir  3.Q0   p- 
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Component  on  Component  Side  of  PC  Board. 

Assembled  Price; 
$1 79.00 
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ELECTRONICS.INC. 

BOX  11651.  RNOXVILLt  TN.  37919 

TELEPHONE  a  616  693  8655 
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Satellite  Zapper 


-  -  effective  antenna 


for  weather  birds 


Ralph  E.  Taggart  WBSDQT 
602  5.  Jefferson  Si. 
Mason   Ml  48854 


Antennas  for  reception 
of  polar  orbiting 
weather  satellites  can  be 
vexing  and  complicated 
affairs  Since  the  satellites 
generally  track  in  a  north- 
south  direction  (actually 
NNE  to  SSW  for  daylight 
passes  and  SSE  to  NNW  for 
evening    passes)    when    near 


Fig.    /.    Photograph  of  the  author's  antenna  system.    The 

relationship  between  the  phased  folded  di pole  driven  elements 
and  the  two  parasitic  reflectors  is  obvious. 


overhead,  it  might  seem  that 
a  simple  dipole  oriented  east* 
west  might  be  ideal,  since  the 
satellite  would  always  be  in 
the  main  lobe  of  the  antenna 
pattern.  Unfortunately,  the 
signal  from  the  satellite  is 
linearly  polarized  and  as  the 
satellite  changes  orientation 
in  respect  to  the  ground 
station  as  it  passes  overhead! 
the  signal  polarization  as  seen 
at  the  ground  will  vary  con- 
siderably. The  solution,  of 
course,  is  to  use  circular 
polarization,  resulting  in  a 
maximum  of  3  dB  of  signal 
loss  regardless  of  the  polariza- 
tion of  the  satellite  signal. 
This  is  a  relatively  small  price 
to  pay  compared  to  signal 
losses  of  up  to  20  dB  that  can 
occur  with  polarization  mis- 
match between  the  ground 
station  antenna  and  the 
satellite  signal.  The  two  most 
common  antenna  types  that 
are  useful  for  satellite  service 
are  the  helix  and  the  crossed 
yagi,  the  latter  with  its  ele- 
ments properly  phased  to 
yield  circular  polarization.  A 
helix  of  four  or  more  turns  or 
a  5  element  or  larger  crossed 
yagi  will  do  an  excellent  job, 
but  there  is  one  major  price 
that  must  be  paid  for  the 
directivity   of  such   antenna 


arrays  —  the  satellite  must  be 
tracked!  This  generally 
requires  two  antenna  rotors 
(one  for  azimuth  and  one  for 
elevation)  and  precludes 
picture  aquisition  when  the 
operator  is  not  present.  In  a 
past  article  in  73,  and  in  the 
Weather  Satellite  Handbook 
(available  from  73),  I 
described  an  automated  satel- 
lite station  that  provides  a 
degree  of  automatic  opera- 
tion so  that  pictures  can  be 
logged  without  the  operator 
being  present,  This  system  is 
highly  effective  but  is  some- 
what complex.  If  the  system 
is  set  up  for  logging  daylight 
passes,  it  is  not  particularly 
effective  for  evening  passes 
and  vice  versa.  Additional 
programming  can  be  done  to 
permit  automatic  tracking  of 
daylight  and  evening  passes 
and  the  system  is  useful  for 
obtaining  picture  data  from 
horizon  to  horizon. 

In  the  process  of  moving 
into  a  new  house,  I  decided 
to  take  the  opportunity  to 
repackage  the  satellite  station 
to  make  ft  somewhat  more 
attractive  and,  while  wrapped 
up  in  that  project,  1  also 
decided  to  rethink  the  anten- 
na situation.  Now  some  of 
the  locals  around  here  will 
say  this  is  because  the  house 
was  a  magnificent  Victorian 
relic  with  very  steep  roof 
lines  and  that  I  was  simply 
chicken  to  risk  my  skin 
crawling  about  doing  antenna 
work.  This,  of  course,  is 
simply  not  true  -  the  whim- 
pering sounds  that  drifted 
down  to  the  ground  during 
antenna  sessions  were  entirely 
due  to  our  cat,  who  is  deathly 
afraid  of  heights.  The  fact 
that  the  cat  was  never 
observed  on  the  roof  is 
immaterial!  The  real  reason, 
of  course,  is  that  I  needed 
room  up  there  for  the  S  band 
antenna  system  plus  the 
normal  complement  of  VHF 
and  UHF  arrays  and  simply 
wanted  to  see  if  a  simpler 
approach  could  be  made  to 
work.  What  we  ideally  want 
for  polar  orbiting  satellites  is 
an  omnidirectional  antenna 
(with  circular  polarization) 
that  will  yield  an  acceptable 
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HO  6  SCREW 


DC 


MAST 

l/V  ALUMINUM    SPACER 


TURING 


ALUMINUM 


IW.G  SCREW-DRILL    HOLES  IN  FLATTENED  ENOS 
OF  DE  TO  MATCH   THOSE  IN  THE  PLEXIGLASS 
PLATE.  THESE   SCREWS  SERVE  AS  THE 
MOUNTING  POINTS  FOR  THE  FEEDLlNE 


Fig.  2.  Antenna  element  details,  (a)*  Driven  element  folded 
dipote  fabricated  from  W  aluminum  tube.  A  M  hole  is  drilled 
through  the  center  of  the  element  and  V  of  the  free  ends 
should  be  flattened  with  a  1.5" gap  between  the  ends.  Two  of 
these  driven  elements  are  required,  (b).  Details  of  the  reflector 
element  (2  rqd«)  of  14"  aluminum  tubing,  (c).  Plexiglas 
mounting  plate  (%"  thick)  for  the  free  ends  of  the  driven 
element,  (d).  Mounting  of  the  driven  element  to  the  mast  A 
#6  screw  is  placed  through  the  hole  in  the  element^  through 
the  mast,  and  a  %  "  spacer  is  placed  over  the  screw  and  a  nut  is 
attached.  Using  the  holes  in  the  plexiglas  plate  as  a  guide,  drill 
matching  holes  in  the  flattened  end  of  the  elements  and  secure 
to  the  plate  with  #6  screws. 


signal  whenever  the  satellite  is 
more  than  5*10°  above  the 
horizon.  Such  an  antenna 
would  be  ideal  for  casual 
operation  with  the  polar 
orbiters  while  vastly  sim- 
plifying the  programming 
required  for  unattended  oper- 
ations. 

The  solution  came  about 
by  listening  to  the  conversa- 
tions of  the  folks  using  the 
OSCAR  satellites.  A  number 
of  stations  were  having  con- 
siderable success  using 
crossed  dipoles  (properly 
phased)  over  plane  reflectors 
for  their  2  meter  uplink 
antenna-  Such  an  antenna  is 
not  particularly  spectacular 
for  receiving  downlink  signals 
on  two,  but  I  reasoned  that 
part  of  the  difficulty  here  was 
that  the  OSCAR  downlink 
signal  is  from  a  translator  and 
the  relatively  low  satellite 
transmitter  output  is  spread 
over  a  considerable  band- 
width, thus  reducing  signal 
strength  from  any  one 
station.  The  5  Watt  trans- 
mitters of  the  NOAA  satel- 
lites, however,  operate  atone 


frequency  and  thus  the  signal 
should     be     considerably 
stronger*  Since  I  had  all  sorts 
of    parts    available    for    the 
many    crossed    yagis    1    have 
built  at  one  time  or  another,  I 
decided  to  see  if  the  crossed 
dtpole  idea  would  work.  Most 
OSCAR   operators   place  the 
antenna  over  a  plane  reflector 
—  usually  made  out  of  screen 
or  hardware  cloth  —  and  it 
seemed     that     the    antenna 
should     work    equally    well 
with     simple     reflector    ele- 
ments,    thus     simplifying 
design-  Part  of  an  evening  was 
spent    putting    together    the 
antenna  illustrated  in  Fig.  1, 
and    the    results    have    been 
outstanding.     The     satellites 
can  be  heard  whenever  they 
are    above    the    local    radio 
horizon   and    the   signals  are 
full  quieting  for  most  of  that 
time*  As  an  example,  a  day- 
light or  evening  overhead  pass 
should  permit  signal  acquisi- 
tion for  a  total  of  about  21 
minutes*     Such     a     pass     is 
audible  for  that  entire  period 
on    the    omni    antenna.    My 
own     receiver     quiets     con> 
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=  DRIVEN  ELEMENT  NO  I 
40  3" 

DRIVEN  ELEMENT  NO  2 - 
IDENTICAL  TO  NO  J  BUT 
OFFSET  2"  BEL 0*  NO  I 
AND  AT  RIGHT  ANGLES 
TO  IT 


REFLECTOR  HO  I  *«3' 
LOCATED  IT-  &£l_OW 
OE  NO  l 

WEF LECTOR  NO  £- 
IDENTICAL  TGN0  I, 
OFFSET  -t  BELOW 
NO  I  AND  AT  nt 
ANGLES  TO  If 


Fig.  3.  Relationship  of  the  two  driven  elements  and  reflectors. 
The  antenna  mast  is  a  5  foot  length  of  VAn aluminum  tubing. 
Driven  element  #/  is  mounted  J "  from  the  top  of  the  mast 
Reflector  #/  is  mounted  J  7"  below  it  with  the  same 
orientation.  Driven  element  #2  is  at  right  angles  to  DE  #/  and 
reflector  #7.  Reflector  #2  is  two  inches  below  R  #1  and  is 
oriented  parallel  to  DE  #2 


pleteiy  at  a  signal  level  of 
between  8-10  microamps  on 
the  S  meter,  and  for  over  1 3 
minutes  of  an  overhead  pass 
the  meter  is  pinned  at  50 
microamps!  Watching  the 
meter  before  and  after  this  50 
microamp  interval  indicates 
that  the  antenna  has  some 
lobing  to  the  pattern,  or  less 
than  perfect  circular  polariza- 
tion, but  these  signal  varia- 
tions are  minor  and  the  signal 
will  stay  full  quieting  to  very 
near  the  horizon.  If  you  have 
a  reasonably  sensitive  receiver 
and  would  like  a  very  simple 
but  effective  antenna  system 
for  satellite  work,  read  on. 

Construction 

The  antenna  elements  are 
fabricated  out  of  14  inch 
aluminum  tubing*  This  tubing 
size  is  not  critical  and  even 


aluminum  rod  could  be  used, 
although  the  antenna  would 
be  considerably  heavier.  Fig. 
2  shows  all  of  the  significant 
dimensions.  Support  for  the 
two  driven  elements  and  the 
two  reflectors  is  provided  by 
a  piece  of  aluminum  TV 
mast* 

Construction  begins  with 
the  fabrication  of  the  driven 
elements  and  reflectors  from 
%"  aluminum  tubing.  Bend 
and  drill  the  two  driven 
elements  as  shown  in  Fig*  2, 
Similarly,  cut  and  drill  the 
two  reflectors*  Fig.  3  is  the 
guide  for  preparing  the  mast 
One  inch  from  the  top  of  the 
mast,  drill  a  #6  hole  com- 
pletely through  the  mast 
Two  inches  below  this  hole 
and  at  right  angles  to  it,  drill 
another  hole.  Seventeen 
inches  below   the  first  hole, 
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Fig.  4.  Details  of  the  phasing  line,  feedline,  and  balun, 
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Fig.  5.  NOAA  4  picture  readout  as  received  with  the  omni 
antenna  system  and  displayed  on  the  author's  CRT  monitor 
(the  tatter  is  described  in  the  73  Weather  Satellite  Handbook,). 
The  portion  of  the  pass  photographed  extends  from  Hudson's 
Bay  in  the  north f  south  to  the  centra/  United  States,  Lake 
Superior  is  faintly  visible  in  the  lower  left  of  the  picture  with 
the  lower  Great  Lakes  covered  by  a  massive  frontal  system 
that  wraps  around  from  the  centra/  US.  up  the  east  coast  of 
the  US.  and  southern  Canada.  Extremely  heavy  rain  was 
falling  as  this  picture  was  received \  indicating  that  the  antenna 
performs  effectively  under  adverse  weather  conditions.  The 
satellite  signal  remained  full  quieting  until  it  reached  the 
latitude  of  central  Mexico. 


drill  another  with  the  same 
orientation  as  the  first.  Two 
inches  below  this  hole,  drill 
another  at  right  angles  to  it 
(same  orientation  as  hoi e  #2). 
The     driven     elements     are 


mounted  at  the  first  two 
holes  using  Fig,  2(d)  as  a 
guide.  One  reflector  is 
mounted  at  hole  #3  parallel 
to  the  unbroken  side  of  DE 
#1.  The  second   reflector  is 


mounted  at  the  fourth  hole, 
parallel  to  the  unbroken  side 
of  DE  #2. 

Fig.  4  shows  the  details  of 
the  feedline,  phasing  line,  and 
balun.  The  feedline  and  balun 
are  made  up  from  good 
quality  300  Ohm  foam  cable* 
The  feedline  may  be  any 
length  and  connects  to  the 
feedpoint  of  DE  #2  (the 
lower  DE).  The  21,5"  phasing 
line  has  one  end  connected  to 
the  feedpoint  of  DE  #2  with 
the  other  end  connected  to 
the  feedpoint  of  DE  #1  (the 
upper  DE).  The  feedline 
should  be  routed  to  the  shack 
using  good  installation  prac- 


tice, i.e.,  twist  the  twinlead, 
use  standoffs,  and  avoid 
paralleling  metal  objects  such 
as  nearby  gutters.  The  balun 
is  a  standard  type  and  should 
be  located  right  at  the  re- 
ceiver.  If  it  is  inconvenient  to 
run  the  300  Ohm  line  around 
the  shack,  the  balun  can  be 
used  where  the  line  enters  the 
wall  or  window  and  the  foam 
cable  can  be  run  to  the  re- 
ceiver. The  50  Ohm  cable 
should  be  kept  as  short  as 
possible,  however. 

There  is  no  tune-up  - 
simply  start  using  the  system. 
I  think  you  will  be  very 
happy  with  the  results,  ■ 


Jim  Feeney  WA6CLZ 

2400  Glenfaire  Dr, 

Rancho  Cordova   CA   95670 


VHF  Noise  Snooper 


-  -  track  down  annoying  pulses 


Are  you  quite  sure  that 
nothing  can  be  done 
about  that  noise  level  at  your 
QTH?  Just  one  of  the  prob- 
lems with  noise  is  its  fre- 
quency content.  I  had  a  noise 
which  affected  the  FM  broad- 
cast band  and  even  wiped  out 


6m,  but  only  contributed  1/2 
an  S  unit  on  75m.  So  I  was 
forced  to  look  for  some 
special  device,  and  found  it 
sitting  right  in  front  of  me. 
Here  is  a  new  approach  to 
noise  tracing,  using  a  piece  of 
equipment   you    most  likely 


already  have. 

Simply  cut  or  unsolder  one 
end  of  either  of  the  FM 
detector  diodes  in  an  AM/FM 
portable,  and  you  have  an 
ultra  portable,  ultra  sensitive 
noise  detector.  A  schematic  is 
usually  unavailable  for  these 


Japanese  sets  (there  oughta 
be  a  law!),  but  you  can 
usually  spot  the  diodes  sitting 
side  by  side  between  the  last 
i-f  cans  and  the  audio  trans- 
formers. Shorting  one  diode 
will  probably  work  as  well, 
but  I  didn't  try  it 

In  use,  my  detector 
worked  amazingly  well.  First 
find  a  blank  spot  between 
stations  and  start  out,  I  tried 
using  a  bicycle,  but  tire  noise 
drowned  out  the  noise  I  was 
trying  to  locate,  so  I  walk 
now.  As  you  move,  the  noise 
will  go  in  and  out  like  air- 
plane flutter,  slowing  down 
and  getting  steady  when  you 
are  very  near.  Then  you  can 
point  the  end  of  the  whip  at 
the  noise  source  for  a  null. 
One  noise  was  found  so 
accurately  that  the  vertical 
position  on  the  pole  was  pin- 
pointed for  the  power  com> 
pany  linemen. 

Of  course  there  are  other 
problems.  When  you  rid  the 
neighborhood  of  all  those 
power  leaks,  you  really  notice 
the  cars.  ■ 
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SCR  1000 

ftatz  of  tk&  Ant  at  VHF  FM  Rzpmtuis! 


Somt 
About  Repmte/tA 


Let's  face  it  —  your  repeater  group's  success  or  failure  hinges  on  the 

Quality  and  Reliability  of  your  "Machine"!   That's  why  the  engineers  at  Spec 

Comm  dedicated  themselves  to  the  production  of  the  finest  repeater  avail  able  on  the 

amateur  market.   The  SCR  1000  has  been  conservatively  designed  for  years  of  trouble-free 

operation,  and  every  consideration  has  been  given  to  operator  convenience  and  accessory  interfacing. 

Features  like  full  metering,  lighted  status  indicators,  full  front  panel  control  of  every  important  repeater  operating 

parameter,  and  accessory  jacks  for  auropatch,  xmtr.  remote  control,  etc.  And  audio  so  good  and  so  full,  your  30  watts 

will  sound  like  100!  Think  about  it,  and  think  about  your  users.  The  purchase  of  a  Spec  Comm  Repeater  is  a  sound 

investment  in  your  group's  future,  and  they'll  be  thanking  you  for  years  to  come.  Sold  Factory  Direct  only.  $899-95, 


SEND 

FOR 

BROCHURE 


Don't  make  a  mistake  —  your  group  deserves  the  finest  i 


,30  Watts 


Specifications 
ftF  Output 

Infinite  VSWR  proof 

Sensitivity    >  .  .  .  .  Q.3uV/20dB  Qi. 

Selectivity -6dB  @  ±6.6  kiHz, 

-5BdB@±15kHz; 

-90dB@±30kHz, 

(Sharper  8  Pole  Fltr.  Available) 
Desense /Overload  ...  W /I  uV  de- 
sired signal,  desense  just  begins  @ 
approx,  50,0G0uV  @  ±600kHz. 
Spurious  Response  .  .  . -70dB  min. 


FEATURES 

-  Full  Metering  of  critical  levels. 


Q  Lighted  push-buttons  for  control  /test 
functions  St  status  indicators 

□  State  of  the  Art  CMOS  control  logic  & 
timers  —  No  Relays! 

E  Built-in  IDer  —  field  programmable, 
Fully  adjustable  speed,  pitch,  time, 
etc. 

□Exclusive  Spec  Comm  MOSfET/Hot 
Carrier  Diode  rcvr.  front  end  —  greatly 
reduces  'desense'  St  1M  problems  I 

□  Built-in  AC  Supply  w/instant  btry. 
switchover  for  emergency  pwr, 

□  Supplied  with  .0005%  Sentry  xtals  and 
a  Turner  local  mic. 

□  Jacks  Provided  for  Remote  Control, 
Auto-Patch,  OC  out,  AF  in/out,  COR 
Switch,  etc. 


Custom   mods*  Available:    'PL\  8  Pole  Rcvr.  Filter, 
Hi/Lo  Power,  Multi»Freq.,etc.  —  Inquire, 

SPEC  COMM  REPEATER  BOARDS 


□Front  Panel  Controls  for  timers  &  AF    OTm#  FM  —  For  Rpt.  Audio  so  good,  it 
le  ve  t  s .  "so  unds  fik  e  direct  '7 


SCR100  Receiver  Board 
Ext.     wide     dynamic     rangef 
Greatly    reduces  overload,   'de- 
sense',  and  IM. 
Sens.  0.3uV/20dB  Qt. 
Sel.  -6dB  @  +6,5KHz;  -90dB  @ 
±30KHzf  [-1 10dB  w/opt.  8  Pole 
FltrJ 

Exc.    audio    quality!    $115.00 
w/xtal,  Asm  bid,  St  Tested 


SCT  100  Xmtr/Exciter  Board 
5-6  Wts.  Output 
Infinite  VSWR  proof 
True  FM  for  exc.  audio  quality 
Spurious  -60dB 

With  .0005%  xtah  $115.00 
Asmbld,  St  Tested.  BA-10  30 
Wt,  Amp  Board  &  Heat  Sink.  3 
sec.  LPF  fit  rel,  pwr,  sensor. 
$51 ,95  Asmbld.  St  Tested 


CTC100  CO R/Timer /Control 
Board 

Complete  COR  circuitry 
Carrier  'Hang'  fit  T.O.  Timers 
Remote  xmtr\  control 
100%  Solid  State 
Many  other  features 
$29,95  Asmbld.  &  Tested 


ID100  ID  &  Audio  Mixer  Board 

•  100    bit    diode    programmable 
memory 

•  Adjustable  ID  tone,  speed,  level, 
time 

*4  Input  AF  Mixer  Si  Local  Mic 

amp 
»COR  input  &  xmtr.  hold 
»AII  CMOS  logic 
■  Many  other  features 

$59.95  Asmbld,  &  Tested 


Caff  the  engineers  at  Spec  Comm  today  and  get  the  facts/  Send  for  Data  Sheets! 

SPECTRUM  COMMUNICATIONS 

^^_  1055  W.  Germantown  Pk,,  Norristown  PA  19401  (215)  631-1710    ^^^^^^^^^^ 


Bill  Hoisingion  Kl  CLL 

Embassy  Village 

Muntinlupa 

Rizat 

Republic  of  the  Philippines 


Understand  Your  Pet  Rock 


-  -  tips  on  crystal  oscillators 


This  article  explains  in  basic  detail  how  to  construct  two  crystal  tester  oscillators,  how  crystals  work,  the  difference  between 
a  ''fundamental  rock  '*  and  an  "overtone  crystal, "  why  you  should  have  a  different  circuit  for  each,  and  what  you  should  know 
to  start  with  if  you  are  going  to  do  any  serious  experimenting  and for  building  at  all  using  crystal  frequency  control.  This  subject 
demands  both  experimental  work  and  basic  know/edge  of  sound  waves  In  "rocks"  (crystals).  Because  of  the  increasing  use, 
worldwide f  of  "overtone  M  crystals  (such  as,  for  example,  "45  MHz"  ones  for  the  two  meter  band  wfr/'d?  are  actually  ground  for 
15  MHz}  as  you  will  find  when  working  with  them),  it  is  becoming  more  and  more  necessary  to  have  a  good  circuit  and  to  know 
how  it  works. 

There  has  been  for  some  decades  a  strong  push  towards  ever-higher  frequencies  due  to  the  space  available  there,  and  this  force 
upwards  in  frequency  must  of  course  accelerate  as  populations  and  countries  develop  further 

The  lad  who  plugs  a  146.5  MHz  rock  into  an  already  working  two  meter  rig  does  not  necessarily  need  to  read  this  article,  but 
the  amateur-experimenter  who  intends  to  build  his  own  and  wants  to  know  what  is  going  on  should  read  It,  because  that  little 
piece  of  quartz  may  be  operating  with  either  three  or  five  half  waves  of  sound  inside  its  little  tin  can.  Or  maybe  even  seven! 


The  use  of  quartz  crystals 
for  controlling  the  fre- 
quency of  your  transmitter  or 
receiver,  and  for  calibration, 
is  an  absolute  necessity  today 
even  in  the  most  economical 
types.  Even  a  tunable  receiver 
for  amateur  use  on,  for 
example,  the  six  meter  band, 


should  have  at  least  one 
crystal  position  for  "calling 
in1'  for  special  emergency  or 
net  use.  These  little  slabs  of 
quartz  operate  on  the  basis  of 
piezoelectricity,  in  that  they 
expand  and  contract  physi- 
cally under  the  influence  of 
electricity,  and  also  produce 
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Fig.  h  Untuned  crystal  oscillator  circuit. 


electricity  if  made  to  contract 
and  expand  mechanically  by 
external  forces,  A  crystal  may 
also  act  as  an  "electrical 
flywheel"  or  a  weighted 
resonant  spring  when  set  in 
motion  at  its  mechanical 
resonance  frequency,  expand- 
ing and  contracting  by  an 
alternating  current  and/or 
voltage.  There  is  an  ultrahigh 
frequency  sound  traveling 
back  and  forth  through  the 
quartz  material,  associated 
with  the  contraction  and 
expansion,  so  that  the  reso- 
nant frequency  corresponds 
to  the  crystal  thickness.  At  7 
million  oscillations  per 
second,  for  example,  the 
crystal  thickness  is  thus  paper 
thin. 

When  ac  (rf)  is  applied  to  a 


7  MHz  crystal,  nothing  much 
happens  until  the  frequency 
reaches  7  MHz.  At  that  time 
the  crystal  will  oscillate,  both 
mechanically  with  internal 
sound  waves  and  electrically 
with  rf  waves  (these  latter 
rising  to  several  volts  if  LI 
and  CI  of  Fig.  2  are  tuned  to 
7  MHz).  This  will  tend  to 
hold  your  transmitter  very 
close  to  the  desired  frequency 
inscribed  on  the  crystal  case. 
Also,  if  the  crystal  is  used  in 
the  local  oscillator  circuit  of 
your  VHF  receiver,  it  will 
allow  your  receiver  to  be 
tuned  to  a  net  or  calling  in 
frequency  when  this  crystal  is 
switched  in. 

Ptase  Reversal 

A  little  known  fact  is  that 
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a  piezoelectric  crystal,  gen- 
erally of  quart?  for  good  fre- 
quency control,  reverses  the 
phase  of  an  rf  wave  "going 
through  it"  Just  remember 
that  the  Curie  brothers, 
almost  one  hundred  years 
ago,  demonstrated  the  piezo- 
electric effect  by  hitting 
quart/  crystals  with  a 
hammer  with  visible  sparks  as 
a  result!  Not  recommended  at 
the  present  price! 

At  any  rate,  when  the 
quartz  is  compressed,  positive 
(+)  voltage  appears  on  one 
side  and  negative  (-)  on  the 
other.  This  feature  has  a  very 
important  and  vital  usage  in 
the  circuits  of  Figs,  t  and  2. 

Fundamental    and    Overtone 


In  order  to  write  this 
article,  I  got  out  my  crystal 
box,  which  contains  over  TOO 
of  these  little  gems  repre- 
senting some  40  years  of 
experimenting  with  and  oper- 
ating crystal  control  from 
160  meters  to  X-band  (three 
centimeters), 

Going  from  low  frequen- 
cies in  the  HF  region  around 
1.8,  4,  and  7  MH/  up  past 
about  14  MHz  to  18  MHz, 
crystals  change  radically  in 
their  operation.  You  will  find 
that  from  here  on  up  there 
will  be  three,  five,  or  even 
seven  half  waves  of  sound 
inside  the  quartz  material.  As 
I  look  at  the  row  of  crystals  I 
picked  out  as  representative 
for  this  article,  I  find  in  front 
of  me  the  following  fre- 
quencies engraved  on  their  tin 
or  plastic  cases;  1,8,  3.9,  6.1, 
7.1 ,  8,  12.5,  14,  18,  21,  26, 
28,  29,  45,  50,  60,  and  75. 
Some  of  these  are  from 
before  World  War  II,  and 
some  are  of  the  type  now 
sold  for  as  low  as  41  cents 
(U.S.).  This  latter  price,  how- 
ever, only  applies  when  one 
million  are  sold  at  one  time 
and  on  one  frequency,  such 
as,  for  example,  the  color 
burst  frequency  near  4  MHz 
used  in  TV  receivers. 

Various  "cuts"  and  types 
of  "optically  active"  crystals 
are  made  which  need  not 
concern  us  here,  but  we  do 


need  to  know  what  kind  we 
should  buy  and  how  to  use 
them  once  acquired.  A  crystal 
marked    "21    MHz"   on    the 
case    and    plugged    into    the 
circuit     of    Fig.     1     showed 
plenty  of  power  on  7  MHz, 
14,     and     21!      And     quite 
rightly,  too,   for  this  one  is 
ground    to    7    MHz    and    is 
intended   to  be  used  with  a 
tuned    circuit    of   21    MHz. 
When  on  21  MHz,  however,  it 
uses     three     half    waves    of 
"sound"    inside,    instead    of 
just  one.  However,  do  not  use 
this  for  operation  on  the  air 
with    the    circuit  of   Fig.    1, 
except  to  learn  how  it  works! 
To    gel     to    only    21     MHz 
output,  use  the  circuit  of  Fig. 
2,  which  has  a  tuned  circuit 
on   21    MHz.  Going  through 
my  crystal  samples,  another, 
inscribed  18  MHz,  works  in 
both  Figs.  1  and  2,  because  it 
is  cut  and  ground  to  18  MHz 
and  is  working  on  the  funda- 
mental. A  14  MHz  one  does 
the  same,  as  well  as  the  rest 
from  there  on  down  to  1 .800, 
That    is,    they    work    in   the 
circuit  of  Fig.  1.  But  now  let 
us  go  higher.  A  26.9  job,  used 
in    the   CB  band,   shows   up 
right  away  as  being  ground 
for  9  MHz,  with  power  out 
also  on  18  and  27  (roughly). 
And,  continuing  upwards  and 
still  using  the  circuit  of  Fig, 
I,  just  for  testing,  mind  you, 
and    just   to   show    you   the 
principle    of    multiple    half 
sound  waves  inside,  the  next 
crystal,     labeled     30     MHz, 
shows  up  with  a  fundamental 
of  10  MHz  (with  power  on  20 
and  30  as  well).  Note  that  the 
existence   of  the  three   half 
waves  (of  sound)  is  due  to  the 
extreme   thinness  of  crystals 
around    15    MHz,    and    that 
trying   to  go  further   would 
not    be    practical    So   from 
there   on   up  we  find  three, 
five,    or    seven    half    waves 
inside*  The  fact  that  only  odd 
numbers  can  be  used  is  due  to 
the  arrangement  of  the  sound 
waves  inside. 

The  Circuit  of  Fig.  1,  for 
Fundamental  Crystals 

The  Fig,  1  circuit  is  basi- 
cally an  old  one  souped  up 
for  transmitter  use.  It  is  quite 
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Figt  2  Tuned  crystal  oscillator  circuit.  LPC  —  phase  correction 
coil  (see  text).  Q1  -see  text.  CI  —  two  gong  variable f  two 
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a  reliable  one,  with  the  rock 
between  the  base  and  col- 
lector of  Q1,  using  the  afore- 
mentioned phase  reversal  to 
maintain  correct  drive  on  the 
base.  However,  not  having 
any  tuned  circuit  other  than 
the  crystal  itself,  care  must  be 
taken  with  the  component 
values,  current  and  voltages, 
output  coupling,  etc.,  to  get 
good  drive  out  for  transmitter 
use.  Even  if  you  are  just  going 
to  use  it  for  calibration  pur- 
poses, you  need  a  "good" 
oscillator  for  stability,  protec- 
tion against  aging  of  parts, 
low  battery  voltages,  and  the 
like. 

Construction 

I  always  use  copperclad 
material  for  the  baseboard, 
because  it  is  easy  to  cut, 
solders  easily  with  a  25  Watt 
iron,  and  is  an  excellent 
ground.  Ql  can  be  almost  any 
good  VHF  transistor.  The  one 
I  used  was  an  SE  3001  by 
Fairchild,  priced  at  less  than 
P2.  The  crystal  "mount1*  was 
a  pair  of  alligator  clips,  be- 
cause no  less  than  five 
different  kinds  of  enclosures, 
all  with  different  pins  (and 
even  one  with  wires  for 
soldering) ,    were    among  the 
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crystals  I  tested  (some  16  of 
them,  from  1.8  to  75  MHz). 
You  can,  of  course,  use 
sockets,  if  you  can  find  the 
ones  needed  for  the  crystals 
you  have. 

The  choke  can  be  most 
anything,  but  should  have 
plenty  of  small  size  wire  and 
plenty  of  inductance.  I  used  a 
16  mm  o.d,  PVC  form  8  cm 
long,  with  about  200  turns  of 
coil  wire  wound  single  layer. 
CI  should  run  up  near  450 
pF  for  testing  {because  power 
output  for  different  crystals 
and  frequencies  is  helped), 
but  for  an  oscillator  designed 
for  one  band  only,  a  mica 
compression  trimmer  will  do 
for  CI ,  You  will  find  it  very 
handy  to  vary  R1  for  peaking 
up  the  power  output  and 
tuning  up  a  good  oscillator. 
The  1  k  pot  is  in  series  with  a 
"safety"  R2  of  470  Ohms. 
Don't  forget:  Transistors  do 
not  like  to  operate  without 
some  self-bias  in  the  emitter 
circuit.  The  output  capacitor, 
C2,  can  be  a  trimmer  also, 
such  as  a  10  to  100  pF. 

After  assembling  and 
wiring,  check  with  an  ohm- 
meter  for  proper  values  of 
resistors  and  possible  shorts 
or  opens,  and  then  turn  on. 


m 1  Wji  DC   OUT 


J3  J(- AF   OUT 


Fig.  3.  Untuned  diode  rf  voltmeter* 
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Using  a  7  MHz  rock  and  a  9 
volt  battery,  I  found  2  mA  of 
current  from  the  battery  with 
Rl  at  3k  total  and  .6  volts  rf 
output  into  the  TD  (see  Fig. 
5  for  the  tuned  diode).  A 
maximum  of  2  volts  dc  from 
the  TD  was  obtained  with  an 
Rl  of  Ik  and  3J4  mA  of 
current.  Some  other  crystals 
gave  up  to  5  volts  or  more 
with  everything  "peaked/1 
Note  that,  with  only  a  smalt 
value  of  C2  into  the  TD, 
frequency  determination  is 
the  goal  rather  than  maxi- 
mum rf  voltage  indication.  In 
general,  for  control  of  a  trans- 
mitter, do  not  use  maximum 
output.  First  determine  the 
value  of  C2  for  maximum 
output,  and  then  a/ ways 
operate  with  /ess.  Always  run 
a  check  on  the  minimum  dc 
voltage  with  which  the  crystal 
will  oscillate.  This  should  be 
several  times  less  than  the 
operating  voltage. 

After  checking  my  funda- 
mental crystals  (which  all 
worked  well  and  gave  good 
output  in  the  Fig.  1  circuit),  I 
went  up  through  the  12.5, 
1 4,  and  1  83  MHz  ones  until  I 
hit  the  one  labeled  21 .3  MHz. 
This  one  immediately  showed 
strong  power  out  on  7,  14, 
and  21  MHz,  indicating  that 
it  was  an  overtone  unit. 
Putting  it  into  the  circuit  of 
Fig.  2  resulted  in  an  output 
of  21  MHz  only,  the  fre- 
quency for  which  is  was 
designed,  with  the  internal 
presence  of  those  three  half 
sound  waves. 

Note  that  output  coupling 
in  Fig,  1  is  obtained  from  the 
low  impedance  side  of  the 
crystal,  that  is,  the  base  side 
of  Q1 .  Of  course,  you  can  use 
an  emitter  follower  if  you 
want  to  be  fussy* 

Again,  remember  that  the 
Fig.  1  circuit  is  for  funda- 
mental crystals  only,  and  not 
for     overtones     {except     to 


increase  your  basic  knowl- 
edge). 

The  Circuit  of  Fig,  2,  for 
Overtone  Crystals 

The  same  type  of  copper- 
clad  baseboard  and  arrange- 
ment as  in  Fig,  1  can  be  used, 
with  only  slight  changes  in 
the  schematic  —  but  these  are 
quite  vital.  The  use  of  tuned 
circuit  LI,  and  the  tapping 
down  of  the  crystal  on  LI, 
results  in  operation  on  the 
inscribed  frequency,  pro- 
vided, of  course,  that  LI  and 
CI  are  tuned  to  that  fre- 
quency. 

Operation  is  as  follows.  Q1 
acts  as  an  amplifier  with  50 
MHz  (assuming  you  have 
plugged  in  the  50  MHz 
crystal)  energy  from  LI  and 
CI  feeding  back  through  the 
crystal  to  the  base,  where  the 
desired  50  MHz  energy  is 
again  amplified  by  A1,  again 
appearing  in  amplified  quan- 
tity on  LI,  etc.,  etc.  This  of 
course  constitutes  an  oscil- 
lator, and  a  very  stable  one  at 
that,  compared  to  a  non- 
crystal    controlled    one.   The 

50  MHz  energy  predominates 
in  the  output  when  the 
proper  circuit  is  used,  as  in 
Fig.  2,  and  care  is  taken  in 
the  tune-up  and  operation. 

Operation 

This  circuit  is  for  use  with 
crystals  of  the  overtone  type, 
in  which  the  quartz  is  ground 
for  operation  with  more  than 
one  half  sound  wave  (which 
makes  the  presence  of  a 
tuned  circuit  on  the  inscribed 
frequency  an  absolute 
"must1'). 

Referring  to  Fig  2,  when 
assembled  and  wired,  and 
tested  with  an  ohmmeter  for 
proper  resistance  values  and 
possible  shorts,  a  milliam- 
meter  may  be  shunted  across 

51  or  put  in  series  with  the 
battery.    Some    2    to  5   mA 


Fig.  5.  Tuning  curve  of  CI,  Fig.  2  (without  LPC). 
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Fig  4.  Tuned  diode  rf  vol  (meter.  LI  —  1  tarn.  L2  —  to  suit 
frequency.  CI  —  465  pF. 


should  flow.  This  will  vary 
with  the  strength  of  oscilla- 
tion, due  to  the  positioning 
of  the  FB  (feedback)  control 
tap  on  LI,  the  setting  of  CI, 
and  of  course,  Re,  the  resistor 
emitter  I  generally  connect  a 

1  k  variable  resistor,  known  in 
the  trade  as  a  "pot"  (poten- 
tiometer), in  series  with  a  100 
Ohm  "safety"  resistor  to  the 
emitter,  and  then,  after 
suitable  tests  to  determine 
the  current  and  overall  action 
desired,  I  wire  in  a  fixed 
resistor.  However,  in  this 
case,  for  an  oscillator 
designed  for  experimental 
testing  over  a  wide  range  of 
crystals  and  frequencies,  the 
potentiometer  proved  so 
valuable  that  it  was  left  in 
circuit.  The  Fig,  2  oscillator 
should  now  be  working. 

Two  home  brew  pieces  of 
test  equipment  are  shown, 
the  aperiodic  (untuned)  diode 
rf  voltmeter  in  Fig.  3,  and  the 
TO  (tuned  diode)  voltmeter 
and  frequency  meter  in  Fig. 
4.  Both  figures  contain 
enough  information  to  enable 
you  to  build  at  least  experi- 
mental models  of  these  test 
units.  The  TD  in  particular  is 
quite  valuable  for  checking 
the  frequency  of  an  oscillator 
and  the  relative  powers  in  the 
harmonics.  Don't  forget  that 
almost  all  oscillators  are  oper- 
ating class  C  and  therefore 
may  have  strong  harmonics. 
The  second  and  third 
harmonics  are  also  particu- 
larly useful  in  getting  crystal 
control  up  beyond  50  MHz. 
These  harmonics  are  picked 
out,  amplified,  and  filtered, 
and  then  the  higher 
harmonics  of  the  first  fre- 
quency multiplier  are  picked 
out,  amplified,  etc,  etc., 
resulting  at  last  in  crystal 
control  on  the  radar  fre- 
quencies (and  higher).  This 
requires  frequency  multi- 
pliers, of  course. 

Referring  again  to  the  Fig 

2  circuit,  actually  the  most 
important  of  this  article,  the 
tuning  of  CI  and  LI  should 
be  done  with  care*  When 
operating  correctly,  CI  is  not 
critical,  but  as  you  are  going 
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to  use  and  test  several 
crystals,  or  maybe  a  lot  of 
them,  and  thus  be  checking 
widely  separated,  it  is  impor- 
tant to  get  acquainted  with 
just  how  a  good  crystal  oscil- 
lator works.  Don't  try  to 
figure  out  how  an  oscillator 
starts!  Just  assume  it  is  run- 
ning, and  it  will  be  if  you 
follow  all  details  and  proceed 
from  there.  Inseu  an  overtone 
crystal,  21  MHz  for  example, 
and  tune  CI  and  LI  back  and 
forth  through  the  21  MHz 
range.  1  found  good  oscilla- 
tion starting  at  2  mA,  with 
about  one  volt  dc  showing  on 
the  TD  connected  to  the 
output  J 1  by  a  cable  of  50 
Ohms,  "Pushing"  the  oscil- 
lator, by  lowering  Rl  to  470 
Ohms,  with  a  total  battery 
current  of  4  to  5  mA,  caused 
3  volts  to  show  on  the  TD. 
You  can  push  it  even  more, 
to  7  mA,  and  some  5  volts 
will  show  on  the  TD.  How- 
ever, I  just  checked  the  Q1  I 
was  using  because  it  did  not 
start  easily,  and  found  that 
replacing  it  with  an  "FCS 
9011  H  209"  led  to  much 
better  reliability.  So,  don't 
push  these  little  semicon- 
ductors too  far  in  power! 
Note  that  this  type  of  tester 
is  also  useful  for  testing  tran- 
sistors. Indeed,  I  generally 
test  out  three  or  four  and 
label  them  "good  50  MHz 
osc."  or  whatever  they  may 
be. 

Vol  tme  te  r  readings 
showed  B+  of  8.5;  on  E  there 
was  1.6,  and  on  the  base,  2 
volts.  Note  that  the  "regular" 
type  of  tuning  showing  on  CI 
causes  gradual  rising  output 
as  you  approach  maximum 
from  the  higher  C  side,  and 
an  abrupt  cutoff  of  oscilla- 
tion as  you  pass  the  maximum 
peak  on  the  low  side,  Fig,  5 
shows  this  curve,  which  is  the 
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Fig,  &  Tuning  curve  of CI \  Fig.  2  (with  LPC). 


normal  and  correct  type  for 
an    overtone   oscillator,   Get 

used  to  it,  and  note  that  for 
reliable  starting  you  should 
not  operate  on  the  peak  at  C 


Use  some  position  near 
B,  as  you  will  find  in  a  short 
session  of  trials  by  turning 
the  battery  switch  on  and  off 
and  watching  the  output. 
Note  that  Fig,  5  is  just  one 
curve  that  I  found  here  using 
a  45  MHz  rock  designed  for 
two  meter  (146  MHz)  work, 
and  different  crystals  and 
transistors  (and  different 
feedback  taps  on  LI)  may 
show  somewhat  different 
curves* 


A  very  interesting  addition 

to    Fig,    2   can  be  made  as 

follows,  A  small  coil  of  fine 

wire,   some   40   turns  on    a 

matchstick,  4  mm  long  by  2 

mm  diameter,  can  be  added 

simply    in    series    with    the 

crystal,    on   either   the    base 

side  or  the  coil  (LI )  side.  The 

effect  of  this  coil  (labeled 
"LPC")  js  qujte  investing  |t 

corrects  the  phase  shift 
through  the  colIector*Ll* 
crystal-base  path,  and  results 
in  stronger  oscillation  and 
easier    and     more     reliable 


starting.  It  also  shows  up  in  a 
much  more  uniform  curve 
when  plotted  as  in  Fig.  6.  The 
tuning  will  no  longer  show  an 
abrupt  drop  on  the  low  C 
side.  Trying  out  several  sizes 
of  these  "phase  correction 
coils"  will  show  you  quite  a 
bit  about  phasing  in  oscilla- 
tors. 

Checking  out  the  rest  of 
my  VHF  crystals,  the  oper- 
ation was  similar,  although  on 
75  MHz  oscillations  did  not 
start  until  I  used  some  2Yi 
mA  on  the  oscillator.  ■ 


TTL  Techniques 


-  -  bypass  those  glitches 


William  Browning  WBS1RY 
516  N.  95th  E.  Aw, 
Tulsa  OK  741 J  5 


TTL  logic  is  one  of  the 
most  popular  of  all  logic 
families.  One  reason  for  this 
is  that  it  will  almost  always 
work  even  when  the  circuits 
that  are  in  use  are  of  poor 
engineering  design. 

If  you  saw  some  of  the 
experimental  circuits  that  I 
have  put  together,  it  would 
be  obvious  why  I  like  this 
feature.  But  TTL,  like  ail 
electronic  devices,  will  at 
least  be  more  reliable  if  prop- 
er engineering  design  is  used. 


What  is  proper  design  for 
TTL?  I  wondered  this  same 
thing  for  a  long  time.  If  you 
would  like  to  know  some  of 
what  I  found  out,  read  on. 

The  (Vcc)  supply  voltage 
for  TTL  is  +5  volts  and 
should  be  well  regulated  p  with 
ripple  of  less  than  5%.  If  you 
are  using  a  large  system,  a  low 
inductance  power  busing 
system  Is  recommended. 

Every  circuit  board  should 
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have  decoupling  capacitors  — 

at  least  one  for  every  5  to  10 
TTL  ICs,  and  one  for  every 
flip-flop.  These  should  be  .01 
uF  to  .1  uF  rf  bypass  capa- 
citors with  short  leads.  There 
should  also  be  at  least  one  2 
uF  to  20  uF  on  each  board. 
For  a  general  rule,  the  more 
capacitors,  the  better. 

A  good  ground  bus  should 
be  used  whenever  possible 
(essential  for  large  systems). 
Better  yet  would  be  the  use 
of  a  ground  plane.  Stay  away 
from  using  open  wire  con- 
nections for  grounds. 

Use  printed  circuit  board 
construction  for  all  circuits, 
and  stay  away  from  hand- 
wired     construction*     \C 


sockets  are  fine  most  of  the 
time,  but  ihey  may  cost  more 
than  the  ICs  that  they  hold. 
Don't  follow  the  common 
practice  of  leaving  unused 
inputs  floating.  Though  they 
do  normally  assume  a  logic  1, 
they  also  act  as  an  antenna 
for  noise  and  the  floating 
input  may  go  to  a  logic  0  at 
any  time.  You  may  tie  inputs 
to  ground  for  a  permanent 
logic  G,  or  to  Vcc  through  a 
Ik  Ohm  current  limiting  re* 
sistor  for  a  permanent  logic  1 . 
One  current  limiting  resistor 
can  be  used  for  up  to  50 
inputs. 

If  you  have  any  unused 
gates,  it  is  recommended  that 
the  output  be  forced  to  a 
logic  1  by  tying  of  the  inputs. 
This  will  give  lower  power 
dissipation  and  you  can  use 
the  permanent  logic  I  for  the 
tying  of  other  gate  inputs. 

When  open  wire  connec- 
tions become  necessary,  they 
should  not  be  routed  to- 
gether. They  should  be  kept 
as  short  as  possible.  If  long 
runs  of  wire  are  required,  it  is 
best  to  use  twisted  pairs.  One 
possible  way  to  drive  a  long 
run  of  twisted  pairs  is  shown 
in  Fig.  1. 

The  next  time  a  TTL  pro- 
ject does  not  seem  to  work 
right,  or  works  right  only  part 
of  the  time,  check  it  for  the 
engineering  design.  You  just 
may  find  the  problem. 

If  you  are  doing  design 
work  yourself  —  and  what 
project-building  ham  doesn't? 
—  just  eliminate  some  of  the 
possible  problems  to  start 
with,  ■ 
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James  F,  Heid  W8LWS 
4  Lawn  Street 
Ashley  OH  43003 


Sending  HI 


-  -  on  the  hooter 


Remember  the  good  old 
days  when  hams  would 
toot  HI,  in  Morse  codeJ  on 
their  automobile  horns  when 
spying  one  of  their  cohorts? 
Why  don't  they  do  this  any 
more?  Is  the  dastardly  rumor 

true?  Don't  hams  know  the 
Morse  code  or  has  that  esprit 
de  corps,  peculiar  to  hams, 
gone  the  way  of  home  brew 
rigs  and  sunspois?  The  little 
goody  described  herein  won't 
bring  back  the  sunspots  but 


will  put  you  on  the  road  to 
home  brew  rigs  and  will  allow 
you  to  send  HI  on  your  auto- 
mobile horn  with  just  one 
push  of  your  pinky.  This  unit 
utilizes  electron  flow  to 
accomplish  this  worthy  pur- 
pose. You  remember  elec* 
trons,  don't  you?  They're 
some  of  that  electricity  stuff. 
This  circuit  can  be  divided 
into  four  main  sections:  an 
oscillator  (IC1),  a  counter 
(IC2),  a  decoder  (IC3)  and  a 
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power  supply  latch  and  regu- 
lator. The  oscillator  rate  and 
the  rate  at  which  you  send  HI 
can  be  adjusted  by  R5,  I 
found  that  after  I  had  used 
the  unit  for  a  short  while,  I 
didn't  want  to  adjust  the  rate 
any  more,  so  R5  might  just  as 
well  be  a  trim  pot  hidden  out 
of  sight.  The  start  push- 
button is  the  only  thing  that 
needs  to  be  accessible. 

When  the  start  push- 
button is  pushed,  12  volts 
from  the  car  battery  is 
dropped  through  R2  and 
regulated  to  5.1  volts  by  the 
zener  D4.  C2  keeps  any  noise 
from  the  automobile  system 
from  causing  problems  as  well 
as  providing  a  low  impedance 
power  source  for  the  ICs. 

When  5  volts  is  applied  to 
the  ICs,  the  network  of  R1 
and  CI  causes  the  voltage  on 
pin  11  of  IC2  to  rise  more 
slowly  than  the  supply 
voltage,    and   thus   perform^ 


the  function  of  clearing  the 
counter    to    all    zeros,    The 
diode  D1  causes  the  capacitor 
CI  to  discharge  rapidly  when 
the  power  is  removed  so  that 
the  circuit  will  be  ready  for  a 
new  cycle  of  operation  very 
soon.  With  the  output  Qd  in 
a  low  state,  the  relay  RY1  is 
energized    and    the    12    volt 
power  is   maintained   to  the 
circuit  even  though  the  start 
push-button  is  released.  The 
oscillator  performs  two  func- 
tions. It  advances  the  counter 
every     time     the     oscillator 
output  makes  a  low  to  high 
transition,  and  U  enables  the 
decoder  whenever  the  oscilla- 
tor output  is  high.  Since  the 
oscillator  output  spends  half 
of  its  cycle  time  high  and  the 
other  half  of  its  cycle  lime 
low,    the   counter    retains   a 
particular  count   for  a  com- 
plete  cycle  of  the  oscillator 
while    the     decoder     IC3    is 
enabled  for  only  half  of  the 
cycle  time.  This  provides  that 
each  dot  will  be  followed  by 
a  space  of  equal  duration.  As 
the    counter   starts  counting 
up  from   zero,   the  decoder 
outputs  go  low  one  at  a  time. 
The  output  corresponding  to 
the    count    in    the    counter 
activates  relay   RY2  and  the 
relay  contacts  toot  the  horn. 
Only   the   first  three  bits  of 
the  counter  are  decoded  and 
the  outputs  I   through  7  arc 
the     only     decoder    outputs 
used  to  activate  RY2.  Output 
5  is  not  used  and  this  is  the 
space  between  the  H  and  the 
I.  When  pin  1 2  of  the  decoder 
goes  high  with  the  oscillator 
output,     the    decoder    inter- 
prets this  as  a  number  greater 
than     7    and    none    of    the 
outputs   connected    to    RY2 
can  go  low.  When  the  counter 
goes  to  a  count  of  8,  output 
Qd  goes  high,  which  releases 
RY1    and  removes  all  power 
from  the  circuit.  This  means 
that  you  can  leave  this  unit 
connected  to  the  car  battery 
all    the    time    since    it    only 
draws    power    when    it    is    in 
actual      operation     (which 
means  this  design  is  ecologi- 
cally   sound,    whatever   that 
means).     If    you    hold    the 
button  down,  you  will  send 
His  ad  nauseam.* 
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Vanguard     has     a    frequency 

synthesizer  that  will  save  you  time 

and  money.  It  will  give  you  8000 
thumbwheel  selected  channels 
from  140.000  to  179.995  MHz  in 
5  kHz  steps  at  .0005%  accuracy 
and  your  cost  is  only  $179.95, 

Our  standard  model  is  for  re- 
ceivers with  the  crystal  formula 
Fc  =  Fs  ■  10,7  MHz  divided  by  3, 
However,  we  can  make  it  for 
almost  any  other  formula. 


For  complete  details  of  this 
synthesizer  and  others  priced  as 
low  as  $1 39.95,  see  our  half  page 
I  ad  in  the  January  1977  issue  of 
I    this  magazine.  VI 

I  VAJVGUARD  LABS 

V         196  23  Jamaica  Art.,  Hottra.  N*w  York    11423 


COMPUTER 
SURPLUS 


5  VDC  4  AMP  ADJUSTABLE 
CURRENT  LIMITED  POWER  SUPPLY, 
514  X  4  X  14«\  SH-  WT.  15  LBS, 
REMOVED  FROM  EQUIPMENT.  NO. 
95-4  326        $14.95 
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TRANSISTOR  CONTROL  ASSEMBLY 
WITH  EIGHT  NPN  100  V  TO-3  AND 
EIGHT  NPN  60  V  TO-66  TRAN- 
SISTORS, ASSOCIATED  EMITTER 
RESISTORS  AND  DIODES.  5  LBS. 
ORDER  NO,  345-0025575  $5.00 
Address:  DepL  73 

PRICES  ARE  F.Q.B.,  LIMA.  OHIO 
A  How  For  Shipping  Charges. 

Include  your  Inter- 
bank  number,  and 
expiration  date  on 
Credit  Card  Orders, 


FAIR 

I0I6  E.  EUREKA 
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Ben  1105  -  LIMA,  OHIO  -  45SO? 


the  new  2  meter  VHF 
amplifier  from  Westcom. 

•  An  add-on  unit,  no  internal  connections  or  adjustments  required 
to  associated  equipment  •  Standard  Amplifier  Models  operate  FM, 
Linear  Models  operate  all  modes:  SSB,  FM,  AM,  RTTY,  CW, 
etc.  •  "Microstrip"  design  provides  high  stability  and  optimum  per- 
formance  over  wide  bandwidth  •  Factory  adjusted,  no  tuning 
required.  •  Mobile  mounting  bracket  included  •  RF  sensing 
T/R  switching,  adjustable  dropout  delay  *  Remote  keying 
capability  •  Thermally  coupled  biasing  •  Reverse  Voltage  pro- 
tected and  fused  •  Conservatively  rated  with  oversized  heat 
sink  •  Red  LED  indicators  for  monitoring  DC  and  RF  *  Ninety 
day  material  and  workmanship  warranty 


MODEL 

INPUT 

NOM 

N0M 

NO. 

POWER 

OUTPUT 

CURRENT 

(watts) 

(watts) 

13,8  VDC 

2M  3X30 

1*4 

30 

4 

2M  3X30L" 

1*4 

30 

4 

2M  10X40 

2-12 

40 

5 

2M  15X50L* 

5-15 

50 

e 

2M  15X80 

5-15 

SO 

11 

2M  15X80L" 

5-16 

60 

11 

NOTES:  'Linear;  AM  CWP  FM 

SSB,  RTTY 

size: 

4  1/8X5  1/2  X  2  5/B 

technical  specifications  and  data  su 

bjeci  to  change  without  notice 

PRICE 


$72.95 

$82.95 

$77,95 

$94.95 

$129.95 

$139,95 


Dealership  inquiries  are  invited 


WESTCOM     ENGINEERINC ; 

PO    BOX  700  •  SAN  MARCOS,  CA  97069  •  (714)  744  0700 
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Raymond  L,  Powis  WSUKL/Q 
1 5735  E.  Brown  Ave, 
Aurora   CO  80013 


Build  a 


DDRR 


for  Your  Mobile 


-  -  this  one  won't  blow  off 


When  I  moved  to  a 
new  mobile  home 
park  a  few  years  ago,  a  new 
and  formidable  kind  of  anten- 
na problem  faced  me.  The 
park  rules  forbade  my  normal 
array  of  antennas.  After 
sitting  around  lusting  for 
forty  meter  phone  for  a 
while,  I  decided  forty  meters 
wouldn't  be  the  same  without 
me,  and  I  had  to  do  some- 
thing to  get  back  on  the  air, 

I  tried  the  usual  non- 
workingj  "invisible"  wire 
antennas  with  10:1  swrs,  and 
a  home  brew  joy  stick  that 
was  tricky  to  load  and  pro- 
duced rf  burns  at  the  micro- 
phone (it  is  hard  to  enunciate 
with  Band-Aids  on  the  lips), 
but  it  was  obvious  -  there 
had  to  be  a  better  way,  There 
was.  1  discovered,  in  a  June, 
1970,  73  Magazine^  the 
DDRR  (Discontinuous  Direc- 
tional Ring  Radiator)  anten- 
na. 

The  first  thing  I  had  to 
consider  was  what  size  DDRR 
would  be  needed  for  forty 
meters.  My  calculations  pro- 
duced a  height  of  twelve 
inches  and  a  diameter  of  nine 
feet*  just  right  for  my 
twelve- foot- wide  mobile 
home!    And    I    had    another 


bonus:  The  home  roof  was 
metal  and  would  make  an 
ideal  ground  plane  for  the 
antenna.  I  had  only  to  supply 
the  radiating  element,  and 
bingo  -  on  the  air! 

The  next  thing  I  had  to  do 
was  convince  the  park 
officials  that  an  antenna  only 
one  foot  high  sure  wouldn't 
look  like  an  antenna.  Subse- 
quent conversations  with  the 
park  manager  produced  per- 
mission to  put  it  up,  since, 
"It  sure  wouldn't  look  like  an 
antenna/'  We  had  reached  an 
understanding.  Construction 
proceeded  at  full  speed. 

I  had  lots  of  Vi  inch  copper 
tubing    left   after  setting   up 


my  home  in  its  new  location, 
but  not  enough  to  make  a 
complete  antenna,  A  trip  to 
the  hardware  store  produced 
a  few  more  feet  of  tubing,  an 
in-line  coupler,  a  tee- coupler, 
and  a  deep  appreciation  for 
the  similarity  between  the 
price  of  copper  and  gold.  I 
put  all  the  copper  under  lock 
and  key  until  the  antenna 
went  up. 

Since  the  antenna  radiator 
wasn't  self-supporting,  I  had 
to  design  a  framework  to 
hold  it  in  position.  PVC 
tubing  is  rather  cheap,  and 
since  I  am  too,  another  trip 
to  the  hardware  store  pro- 
duced a  PVC  four-way  con- 


ROOF  CONDUCTOR    PLANE 


Fig,  7.  Schematic  layout  of  the  final  antenna  and  support 
parts.  The  PVC  four-way  connector  is  located  in  the  support 
center.  The  right  angle  connectors  form  the  upright  bends. 


nee  tor,  several  ten  foot 
lengths  of  Yi  inch  Ld.  PVC 
tubing,  and  four  right  angle 
PVC  connectors.  The  four- 
way  connector  was  the  center 
of  the  support  structure.  The 
PVC  pipes,  cut  to  4,5  foot 
lengths,  were  inserted  into 
the  connector.  Holes  were 
drilled  through  the  connector 
limbs  and  pipe,  and  6-32 
screws  were  inserted  through 
the  limbs  and  pipe.  This  pre- 
vented the  pipes  from 
twisting  in  the  connector. 
The  right  angle  connectors, 
after  being  mounted  on  the 
four  pipe  sections,  were 
squared  vertically  and  drilled 
through,  6-32  screws  were 
inserted- 

The  PVC  uprights,  twelve 
inches  long,  were  cut  with  a 
hacksaw  to  form  slots  on  the 
end  to  hold  the  radiator  while 
the  other  end  was  pushed 
into  the  right  angle  con- 
nector. The  antenna  was  now 
ready  for  final  assembly. 

All  the  parts  were  col- 
lected on  the  roof  after  the 
copper  tubing  sections  were 
joined  and  bent  into  a  first 
order  approximation  of  a 
nine  foot  circle.  On  the 
ground,  the  tubing  measured 
27,2  feet  with  a  one  foot 
discontinuity,  but  after  carry- 
ing it  up  the  ladder,  the 
roundness  became  more 
approximate.  A  copper  tee- 
section  was  soldered  to  a 
copper  tube  with  a  flattened 
section  bent  at  a  right  angle 
to  the  rod.  The  distance  from 
the  bend  to  the  tee-section 
was  twelve  inches.  The  radia- 
tor was  placed  on  the  sup- 
ports and  re-rounded  to  take 
out  the  strain  on  the  sup- 
ports. The  whole  arrangement 
was  centered  on  the  roof.  The 
copper  upright  was  soldered 
to  the  main  radiator,  and  a 
hole  was  drilled  through  the 
flattened  section  on  the  up- 
right and  the  roof.  The 
contact  area  of  the  flange  and 
roof  was  cleaned  carefully  on 
both  metal  surfaces,  and  a 
large  sheet  metal  screw  run 
through  both.  The  connec- 
tion site  was  caulked  and 
covered  with  putty  and 
painted  with  some  roofing 
paint. 
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Nylon  lines  extending 
from  the  center  of  the 
support  frame  (the  four- way 
connector)  to  some  con- 
venient  tie  points  on  the  roof 
held  the  assembly  in  place. 
The  wind  wouldn't  blow  this 
project  away,  and  where  I  live 
you  have  to  think 
seriously  about  such  things. 

A  variable  capacitor  of 
about  100  pF  was  placed  on 
the  end  of  the  radiator  at  the 
discontinuity,  and  the  other 
plates  on  the  capacitor  were 
grounded.  An  SO-239, 
mounted  near  the  base  of  the 
copper  upright,  was  con- 
nected to  the  antenna  via 
some  solid  copper  wire.  Last 
of  all,  the  rig  was  brought  up 
on  the  roof,  along  with  some 
power,  lights,  and  a  real  sense 
of  anticipation.  Now  was  the 
moment  of  truth. 

An  swr  meter  was  inserted 
in  the  line  close  to  the 
antenna,  and  the  rig  was 
turned  on.  There  was  a  little 
noise  coming  from  the 
speaker,  but  not  much  to 
cheer  about.  I  tuned  the 
capacitor,  and  suddenly  I 
could  hear  good,  loud  signals 
coming  through.  The  tuning 
was  sharp,  but  boy  did  it 
work! 

1  loaded  the  rig  into  a  fifty 
Ohm  dummy  load,  connected 
it  to  the  antenna  again,  and 
inserted  some  carrier.  The 
roof  lit  up  like  Broadway, 
with  a  bluish  cast.  My  capaci- 
tor was  a  beacon  in  the  night 
as  rf  buzzed  between  the 
plates.  The  capacitor  was  the 
correct  value,  but  the  voltage 
rating  was  far  too  low. 

I  started  a  search  into 
every  junk  box  I  was  privy  to. 
No  dice.  Seems  no  one  uses 
high  voltage  capacitors  any 
more.  With  transistors  and 
two  meter  FM,  high  voltage 
capacitors  are  joining  the 
dinosaurs  in  extinction.  The 
alternative  was  to  make  one. 

Choosing  the  sturdiest- 
looking  peanut  butter  jar  in 
stock  (l  save  such  things),  I 
mounted  a  long  screw 
through  the  lid,  put  a  foil- 
covered  paper  cup  on  the 
screw  head,  and  dropped  the 
whole    thing   Inside    the  jar. 


Fig.  2.  Final  DDR R  positioning  on  the  roof.  The  antenna  is  two  feet  high.  The  tuning  capacitor 
and  coil  can  be  seen  on  the  left  Nylon  lines  run  to  the  PVC  four-way  connector  in  the  center. 


The  outside  of  the  jar  was 
covered  with  foil,  and  con- 
nection to  the  foil  was  made 
with  some  copper  wire 
twisted  around  the  foil  on  the 
jar,  I  mounted  the  capacitor, 
tuned  it,  and,  joy  of  joys,  it 
worked?  A  great  sense  of 
foxiness  overwhelmed  me, 
and  I  bragged  wildly  to  my 
XYL  for  fifteen  minutes  or  so 
before  returning  to  my 
triumph  on  the  roof. 

I  tuned  up  the  transmitter, 
and  applied  a  little  power  to 
the  antenna  again.  The  swr 
was  about  10:1,  but  that 
could  be  adjusted  later,  I 
thought.  However,  I  had 
second  thoughts  about  it  and 
brought  the  swr  down  to  3:1 
by  changing  the  tap  point  on 
the  antenna.  At  about  fifty 
Watts  into  the  final  amplifier, 
the  whole  thing  cracked  like  a 
rifle,  I  ducked  and  headed  for 
the  power  switch.  The  capaci- 
tor was  shattered  as  if  it  had 
been  hit  by  a  hammer.  As  I 
looked  at  my  broken  success 
story,  it  started  to  snow,  and 
tt  really  became  imperative  to 


get  off  the  roof  before  the  rig 
and  1  both  slid  off.  The  moral 
of  this  short  story  is  that  a  lot 
of  voltage  appears  at  that 
discontinuity,  so  have  a 
healthy  respect  for  it.  Capaci- 
tors at  the  discontinuity  had 
better  be  able  to  handle  3  kV 
or  more. 

Fortunately,  my  reference 
for  this  project  didn't  let  me 
down.  It  described  another 
loading  technique,  and,  since 
I  had  put  more  than  my 
weekly  allowance  into  the 
copper  tubing,  I  wasn't  about 
to  quit  now,  Besides,  I  was 
getting  questions  from  the 
neighbors  about  my  new  solar 
heating  unit  on  the  roof.  I 
smiled  knowingly  and  talked 
about  heating  the  world. 

Meanwhile,  my  junk  box 
yielded  some  three-inch- 
diameter  B  &  W  stock,  and  a 
call  on  two  meters  produced 
a  nice  200  pF  variable  from  a 
very  disbelieving  ham,  I  dis- 
connected the  tee-section 
from  the  radiator  and  in- 
serted a  PVC  section  into  the 
gap  for  support.  The  coil  was 


10 

15 

20 

40 

Ring  Diameter 

28" 

40" 

54" 

108" 

Antenna  Height 

3" 

4.75" 

6" 

12" 

Discontinuity  (Gap) 

2" 

2.5" 

3" 

5" 

Table  h  Dimensions  for  other  bands. 


soldered  to  the  tee-section 
and  the  variable  capacitor, 
after  the  capacitor  had  been 
mounted  to  the  radiator  with 
some  machine  screws.  The 
combination  formed  a  series- 
tuned  circuit  and  provided  a 
handy  tap  point  for  the  coax. 
This  technique  isn't  as  effi- 
cient as  the  one  which  lighted 
the  sky,  but  the  tuning 
capacitor  sees  smaller  voltages 
which  are  more  manageable. 
The  final  arrangement  is 
diagrammed  in  Fig.  1. 

The  resulting  combination 
tuned  easily,  with  the  char- 
actcristic  sharp  increase  in 
noise  at  resonance.  The  coil 
was  then  stepwise  shorted, 
and  the  capacitor  tuned  to 
provide  the  highest  C  to  L 
ratio  with  a  little  room  for 
tuning.  Some  ten  turns  of  coil 
remained  unshorled. 

The  final  tuning  process 
was  a  combination  of  tuning 
for  minimum  swr  and  moving 
the  tap  point  until  the  return- 
ing energy  was  minimum.  I 
ended  up  with  no  measurable 
reflected  swr  at  resonance.  It 
pays  not  to  hurry  through 
these  adjustments. 

Set  the  resonant  point  at 
your  favorite  spot  on  the 
band  (you  are  building  one, 
aren't  you?)  and  don't  expect 
to  stray  far  beyond  that.  The 
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Fig,  3.  The  elegant  look  of  success:  the  DDRR  on  the  root  Vertical  portion  of  the  radiator  and 
tuning  section  are  quite  visible.  Caff  it  a  solar  heater. 


final  adjustment  provided 
about  40  kHz  of  operation 
around  7250  kHz  for  a  vswr 

measured  at  2:1  or  less.  Con- 
sidering the  alternative  of  no 
operation,  I  viewed  this  as 
only  a  minor  annoyance. 

The  antenna  has  operated 
at  this  QTH  for  over  a  year 
and  a  half  and  has  satisfied 
the  objective  of  keeping  me 
on  the  air  Plus,  it  has  proved 
to  be  quite  a  stimulant  to 
conversation  during  QSOs. 
There  is  always  the  suspicion, 
with  any  antenna  you  build, 
that  it's  really  just  heating  the 
air  rather  than  radiating  elec- 
tro magnetic  energy.  This 
antenna,  too,  has  fallen  under 
that  suspicion,  but  every  time 
my    doubts   have    risen,    the 


DDRR  comes  through  with  a 
nice  solid  contact  Into  eastern 
Canada,  or  Puget  Sound, 
Washington. 

I  recently  put  up  a  tem- 
porary vertical  for  forty 
meters  and  tuned  it  for  an 
swt  measured  close  to  1.1:!, 
Switching  between  the  two 
antennas  produced  a  real  sur- 
prise. The  DDRR  worked  as 
well  as  the  vertical  for  getting 
the  signal  out,  and  reported 
signal  strengths  for  both  of 
them  were  indistinguishable. 
However,  the  DDRR  proved 
to  be  exceptionally  quiet!  A 
noise  level  of  S5  or  S6  on  the 
vertical  was  SI  to  2  on  the 
DDRR,  but  the  received 
signal  levels  were  identical. 

I  have  worked  both  coasts 


with  5/9-plus  reports,  with  60 
to  100  Watts  PEP  at  the 
antenna.  I  have  worked 
mobiles  others  cannot  hear 
because  of  the  QRN.  On  my 
vertical  I  can't  copy  them 
either,  but  they  are  Q5  and 
52  on  the  DDRR. 

My  vertical  sits  in  the 
corner  a  lot  of  the  time  now, 
awaiting  portable  or  emer- 
gency use.  The  DDRR  sits  on 
the  rouf  at  dc  ground  poten- 
tial (no  static  electricity 
buildup  from  the  wind)  and 
won't  blow  away,  and  if  I  get 
a  little  more  inventive,  re- 
mote tuning  will  let  me  walk 
all  over  the  forty  meter  band. 

Fig.  2  shows  the  final  posi- 
tioning of  my  little  gem  on 


the  roof.  The  PVC  support 
system  can  be  easily  seen. 
Fig.  3  gives  an  idea  of  how 
the  antenna  could  appear  on 
your  home.  In  case  you  are 
interested  in  other  bands, 
some  suggested  dimensions 
are  shown  in  Table  1. 

In  the  December,  1975, 
QSTt  John  Be  I  rose  analyzed 
this  kind  of  antenna,  and, 
from  the  analysis,  he  has  sug- 
gested a  new  name  for  \\}  I 
ignored  the  name  (apologies 
to  John)  and  moved  to  a  very 
instructive  graph  that  plotted 
the  height  of  the  antenna  in 
degrees  versus  radiation  effi- 
ciency. That  graph,  plus  some 
thinking  on  my  part,  pro- 
duced another  antenna  party 
on  the  roof,  this  time  to  raise 
the  whole  thing  another 
twelve  inches.  Doing  that, 
according  to  the  graph,  would 
(could)  raise  the  radiation 
efficiency  some  4-plus  dB, 
Everything  went  up  a  foot 
The  results  have  been 
gratifying,  with  fewer  CQs 
and  calls  in  the  log  that  have 
a  "no  QSO"  notation. 

For  those  hams  who  live  in 
mobile  home  communities 
with  antenna  restrictions,  this 
kind  of  antenna  might  gel 
you  back  on  the  air.  I  can 
vouchsafe  one  product  of 
building  and  tuning  such  an 
antenna:  You  will  end  up 
knowing  a  great  deal  more 
about  antennas  than  when 
you  started  the  project*  ■ 

References 

1  English,     W.  E.f     "A     Practical 

DDRR    Antenna,"   73  Magazine, 

rssue  117,  page  20,  June,  1970, 
2 

Bekose,  J.  S„  "Transmission- 
Line  Low  Profile  Antennas," 
GST",  page   19,  December,  1975. 


David  Naatz  WAQVHX 
RFD  5t  Box  237 
Austin   MN  55912 


Have  you  ever  bought  a 
,  good  pair  of  head- 
phones for  your  ham  set  that 
work  with  your  AM/FM  radio 
or  tape  recorder;  only  to  be 
confronted  with  a  monstrous 
%"'  plug?  Well,  here  is  a  setup 
that  may  help. 

This  is  also  a  handy 
adapter  10  have  lying  around 
for   that   "once  in-a-lifetimel? 


chance  that  you  won't  have  a 

speaker   or    headphones  and 
want  to  get  on  the  air. 

That  happened  to  me  as  I 
came  home  from  college,  but 
forgot  to  bring  home  a 
speaker  or  'phones,  I  used 
this  adapter  in  conjunction 
with  some  2,000  Ohm  ear- 
phones rhat  I  had  used  with 
an  old  Japanese  transistor 
radio,  ■ 


Headphone  Jack 
Adapter 


1/4*  PtiOftE  PLUG 
STAMDARP  F0H  HAW,STt  =  E  _ 


WIN     PHONE    JACK  t  i/fl"  l 

r:1.::^  pq«  powtabu 

RADIOS,  TAPE   PECOflDE*?5 


v.  -J- 
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DIGITAL  AUTO   CLOCK 


6  DIGIT   LED  CLOCK    KIT 


The  heart  of  this  chronometer  is  a  high  frequency  crystal  oscilla- 
tor which  provides  an  accuracy  of  ±  1  minute  per  month  even 
in  changing  temperature  or  electricaf  "noise"  conditions-  Easy 
to  assemble  kit  with  complete  step-by-step  instructions.  Orp  for 
those  who  wouJd  rather  not,  a  ready-built  and  tested  unit  is 
also  available, 

FEATURES  INCLUDE: 

12  or  24  hour  time  format  —  Displays  time  Jn  hours,  minutes, 
and  seconds  on  6  targe,  .4"  red  LED  digits  —  Operates  from 
9-14  volts  AC  or  DC  power  —  Simple,  non-polarized  power 
input  —  Display  blanks  when  ignition  off  —  Internal  9  V  battery 
assures  timekeeping  [without  display)  when  external  power  is 
removed  —  Special  circuitry  surpresses  voltage  spikes  —  Recessed 
switches  in  front  of  case  for  quick  and  easy  time  setting. 

Complete  kit;  Includes  alt  components,  etched  and  drilled 
epoxy  boards,  case,  mounting  bracket  and  comprehensive 
assembly  instructions,    (Less  9   V  Battery). 

Kit  #SI  204      Assembled  #SI-204W      110-V  AC  Adapter 
$27.95  $37.95  $2.50 


*  12/24  HOUR 

*  5O/60HZ 

*  BRIGHT  LEDS 


CLOCK  CHIPS 

MM5314  -6-digit,  12/24   Hr,  50/60   Hz 

Multiplexed,  2  4  -pin 
MM531  6  -  4 -digit,  12/24   Hr,  50/60   Hz, 

Alarm,  Snz,  Timer,  40-pin 
5025?  -  6 -digit,  12  Hr/50  Hz(  24  Hr/SOHz, 

Alarm,  Snzf  Mpx,,  2S -pin      , 
CT70Q1   -6 -digit,  Clock,  calendar,  Radio 

Timer,  12/24  Htf  28-pin        .       .       . 
MK503B1  -  4 -digit  direct  drive  LED,  1  2Hr, 

50Hz,  Radio  Timer,  40-pin 


.9  5 


.9  5 


This  kit  uses  the  MM5314  clock  chip  and  Is  available  with  a 
choice  of  display  sizes-  Features  12  or  2  4  hour  time  format,  50 
or  6  0  Hz  input,  fast  and  slow  time  setting  with  a  hold  function 
for  precise  time  syncronizing.  Kit  includes  all  components, 
etched  and  drilled  epoxy  boards  and  complete  step-by-step 
assembly  instructions,    (Case  and  transformer  not  included). 

Kit#SM0  with  .27"  Red  LED's $11.50 

K«*Sl-14  with  .4"     Red  LEO's $13.95 

Kit  #SI-15  with  $*•     Red  LED's    .......  816,95 

Transformer  to  suit,    (pc  lug  mount  type)  $    1.25 

Transformer  to  suit,    {molded  with  line  cord)  ,  $   2.50 


TIME    BASE 


This  kit  enables  any  AC  powered  clock  to  be  operated  on  DC. 
Compact  size  —only  I"  x  2  *\  Power  requirement:  5-15  VDC  @ 
3  mA.  Kit  includes  all  components,  PC  Board  and  easy  to  fallow 
hookup  instructions  for  interfacing  with  MOS  clock  chips. 

Kit  #SI-€2 $4.95 


$6.9  5 


Comr^of1 


Ca 


thode 


9-DIGIT  DISPLAY 

Ideal   for  a   mini  clock,  calculator 
or  stopwatch.    .1  1  "  digit  height. 

Special  -  $0.99  ea.   ,      ,    3/$2.50 


LED  DISPLAYS 

FND-359  .  . 
FND-503  .  . 
FND-S10.       . 


MAN-7  4     .       * 

DL747         .       , 

XAN-664* 

XAN-654* 

*  Denotes  no  decimal 


.3  8  "CC 
.50  "CC 
,50  "CA 
.30"  CC 
.6  0"CA 
.6  0"CCred 


$0.9  5 
$1.23 

J  1.29 
$1.39 

$1.89 
$1.99 


FM  WIRELESS 
MIKE  KIT 

Kit  #SI-36A        ..... 


<<^^0 


$3.95 


Kit  St-3  6  is  completely  new  design  in  FM  wireless  transmitters. 
Unique  PC  layout  eliminates  the  need  for  wire-wound  coils 
which  other  units  use.  Can  be  used  with  any  dynamic  type 
microphone    to   broadcast    on   the    FM    band.    Frequency    range 


1-8 


■  r 


S8-10S    MHz,  Outputs  100   mW  with  a  9  V  battery,  Size: 

l.B".    Kit    includes    all    components,    PC    board    and    assembly 

instructions.    (Less  battery  and  mic.) 


.GO'XCgm  $1.99 

point. 


LED  DRIVERS 

Quad  segment  driver. 
Hex  digit  driver    . 


DISCRETE   LED 

Subminf  red    ,  B/$1,00 

Submini  green       .      *      .  6/S1.00 

Mini  red 7/$l  ,0  0 

Mini  green       ....  6/$l  .00 

Jumbo  red       .       .      .       .  6/$  1,0  0 

Jumbo  green         .      .       .  5/$  1.00 


LINEAR  IC's 

308  Precision  Op  Amp   . 
380  2  Watt  Audio  Amp 
555  Timer       .       .       .       . 
5  65  Phase  Locked  Loop 
567  Tone  Decoder     . 
709  Op  Amp 
741  Op  Amp 

748    Op  Amp 


MEMORY 
2  102-1     IK  Static  RAM         ,    1,49 
21  L0  2B  Low  pwr.  version   .    1 .79 


VOLTAGE  REGULATORS 

LM3  09K5V,  1    amp,  TO-3  .     1.1  fl 

7805  Sv,  1  amp,  TO-220  .    0.9S 

7812  12v,  1  amp,  TO-220  .     0.95 

7315  15\/,  1  amp,  TO-3    ,  .1.25 

7818    lSv,  1  amp,  TO-3.  .     1.25 

7824  24v,  J    amp,  TO-3    .  .     1.25 


TRANSISTORS 


2N2222 
2N3  9  06 
2N4400 
2N4403 
2N3055 


NPN 

PNP  House 

NPN 

PNP.       . 

NPN 


# 


.  8/51.00 
.  10/S1.00 
■  S/S1.00 
G  A  1.00 
£0.69   ea. 


SWITCHES 

SPDT  Heavy  duty 

Rocker  ,  .  .  6/$l,Q0 
SPST  Momentary  Push 

Button  *  .  .  3/$  1*00 
SPDT  Miniature  slide      .    G/$1.00 


IC  SOCKETS 

16 -pin  Lo-profile  . 
18 -pin  Lo-profile  , 
24-pm   Std.  profile  . 


0,25 
0.29 
0.4  9 


1N414S 

1  N4  001 

1  N4005 
1  N4  00  7 


DIODES 

switch 
1  A/50  V 
1  A/400  V 
1  A/1000  V 


20/$  1.00 
2  0/$  1,00 
1 5  f%  1  .0  0 
10/S1 


MJE  3055 

9  0  Watt  NPN  Pwr.  transistor 
mounted  on  heatsink  plate. 
Special  -  $0.69   .      ,      ,    3/S1.95 


SPEAKER /MIC. 

A  0  ohms  impedance  -  1  -1  /S  "  dia, 
Special  -  $0.79  ea.  .      .    3/SZ.OO 


ELECTROLYTIC  CAPS, 

2000  UF/15V  Axial         3/$1.0P 

1000  uF/2  5V  PC  leads  A  /Si.  00 

220  UF/25V  PC  leads  5/H.00 

100  uF/2  5  V  PC  leads  6/Sl.OQ 

10  uF/2  5V  PC  leads  S/S  1.00 


100 
some 


RESISTORS 

assorted* 


mostly  5% 


5j    10% 


2  0%, 
100/$1  ,29 


Fun  leads 

200/S2J0 


TERMS 

Satisfaction  guaranteed.  We  pay  shipping  in  Continental  USA. 
Others  add  5%.  Overseas  add  10%  (20%  for  Airmail).  U.S. 
Funds  onfy.  Orders  under  $15.00  add  75^  handling.  Texas 
residents  add  5%  Sales  Tax.  Sorry  —  No  COD  or  charge  cards. 
Check  or  Money  orders  only. 


Prices  good  thru  April 


i  MTERMATONAL 
P.O.  BOX  64683  Ep   DALLAS,  TEXAS  75206,  U.S.A.  S27 
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With  all  the  ham 


what  youi 


Alan  Applegate.  WB0BHE,  CW  Electronic  Sales  Co.,  Denver  CO 


RayGrenier,K9KHW.  Amateur  Electronic  Supply,  Milwaukee  Wl 


Lajos  Wemeth,  SM5CLW,  Elf  a  Radio,  Soina,  Sweden 


Hannes  Bauer,  DL1DX,  Ing.  Hannes  Bauer  KG,  Bamberg.  W,  Ger 


Mark  Franklin,  WB0ANT,  Electronic  Center,  Minneapolis  MN 


George  Dommick,  W4UWC.  Bondurant  Bros-  Co..  Knoxville  TN 


Larry  Robinson,  K0SGJ,  Mid  Com  Electronics,  Inc.,  St.  Louis  MO 


These  photographs  are  worth  13J000  words . , . 


juipment  available  today,  have  you  ever  wondered 

Dealer  uses  at  home 


J  RneP  WA0CWH,  Ham  Radio  Center,  Inc.,  Si  Louis  MO 


Tom  Softley,  W3ZSX,  TheComm  Center,  Inc.,  Laurel  MD 


Smith,  K2YLM.  Atkinson  &  Smith,  Inc.,  Eatontown  NJ 


Ed  Cobb.  K4YFR,  Priest  Electronics,  fnc,  Norfolk  VA 


in  Kittel,  W3GK,  Electronic  Exchange,  So  jderton  PA 


Ross  Hansen,  WS7BYZ,  Ross  Distributing  Co.,  Preston  ID 


To  receive  a  FREE  Drake  Fuft  Line  Catalog,  please  send  name  and  date  of  this  publication  to: 

LW\[*  m  MM  V     f*f\  KJI  Qfl  |i|\/         S40  Richard  Street,  Miamisburg  *  Ohio  45342  *  Phone  (513)  066*2421  •  Telex  288-017 
■   UKHIIC     W^J   (VI    I     #1  l\l  Western  Sales  and  Service  Center.  2D20  Western  Street.  Las  Vegas.  Nevada  69102 


Fred  Johnson  ZL2AMJ 

J  5  Field  Street 

Upper  fcTutt,  New  Zealand 


Automatic 


Taping  Unit 


-  -  for  repeaters,  logging,  etc 


This  unit  has  been  devel- 
oped for  sticky-beaking 
on  selected  FM  channels.   It 
has  a  number  of  useful  func- 
tions for  the  experimenter. 
Basically    it    is   a  unit  for 


turning  on  a  tape  recorder 
whenever  an  input  signal  is 
received  by  the  receiver  and 
turning  the  tape  off  again 
when  the  signal  goes  off  — 
after     recording    the    audio 


from  the  transmission.  Appli- 
cations are  many.  The  local 
repeater  can  be  monitored 
unattended;  Information  such 
as  daily  usage  rate,  overnight 
use,  callsigns  of  all  users  and 
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so  on  can  all  be  analyzed.  It 
enables  an  experimenter 
while  out  mobile  to  hear  his 
signals  replayed  when 
reaching  home.  Other  stations 
can  leave  messages  for  you 
with  this  system. 

The  tape  recorder  used  is  a 
cheap  cassette  with  autostop* 
The  autostop  is  a  desirable 
feature  so  that  the  recorder 
turns  itself  off  when  the  tape 
has  run  out.  The  circuit  could 
be  adapted  to  other  types  of 
recorders.  A  6  volt  dc  supply 
is  necessary  for  the  recorder 
used  in  the  example  described 
here.  This  supply  is  obtained 
by  a  series  regulator  Q1  and 
zener  diode  D1  from  the  12 
volt  receiver  supply, 

Transistors  02  and  Q3  are 

a  Darlington  pair  which, 
when  conducting,  effectively 
remove  the  base  supply  for 
Q1  and  turn  the  tape  off.  If 
the  base  of  Q2  is  positive,  the 
tape  is  off.  If  the  base  of  Q2 
is  at  earth,  the  tape  operates. 

The  receiver  in  use  has  a 
CA3089E  in  ihe  i-f  tail-end. 

Connection  to  the  mute  (or 
squelch)  circuitry  is  as  shown 
in  the  diagram.  Other  receiv- 
ers could  be  connected  up  in 
some  similar  way.  The  470k 
resistor  and  Darlington  con- 
nection of  Q2  and  Q3  ensure 
negligible  loading  of  the 
squelch  circuitry.  No  mechan- 
ical relays  are  necessary. 

The  control  switch  in  posi- 
tion 1  enables  the  t.ipe 
recorder  to  be  run  for  rewind 
and  replay.  The  LED  gives 
visual  indication  of  an  input 
signal  entering  the  system. 
This  is  of  use  when  recording 
in  the  "silent1*  position  of  the 
control  switch. 

Audio  from  the  receiver  is 
taken  from  the  speaker 
circuit  and  fed  to  the  input  of 
the  recorder.  A  resistor  (of 
the  same  impedance  as  the 
receiver  speaker)  is  switched 
into  the  circuit  when  the 
control  switch  is  in  position 
3.  This  keeps  the  shack  silent 
during  unattended  recording. 
In  positions  1  and  2  of  the 
switch,  the  receiver  speaker  is 
active,  The  receiver  speaker 
monitors     receiver     activity 


during  rewind  and  replay  to 

ensure  that  nothing  is  missed! 

Potentiometer  PI  sets  the 

audio  to  a  suitable  level  for 
the  recorder  input.  The 
receiver  audio  gain  control 
must  have  already  been  set 
for  comfortable  room  listen- 
ing. The  two  capacitors  in  the 
audio  leads  to  the  tape 
recorder  input  are  necessary 
to  ensure  complete  dc  isola- 
tion of  the  receiver  from  the 
recorder.  Some  recorders  are 
positive  earth,  while  most 
receivers  are  negative  earth. 


Provided  that  this  problem  is 
recognized  and  investigated 
with  appropriate  steps  taken 
if  found  to  be  necessary ,  then 
no  difficulties  should  arise. 
My  recorder  is  positive  earth, 
but  it  is  in  a  plastic  case  with 
few  metal  protrusions,  so  the 
whole  thing  "dc  floats"  quite 
acceptably. 

This  monitoring  system 
has  been  running  successfully 
for  some  years  now  and  has 
been  useful  for  keeping  up-to- 
date  with  current  happenings 
on  the  channel  and  for  testing 


purposes.  It  is  much  more 
acceptable  to  record  your 
own  signal  when  testing  or 
developing  transmitters  and 
hear  it  later  yourself  than  to 
rely  entirely  on  verbal  assess- 
ments from  other  operators. 

Transistor  Ql  is  an  NPN 
power  transistor.  Q2  and  Q3 
are  NPN  small-signal  types. 
There  are  so  many  suitable 
types  of  transistors  available 
for  these  applications  that  no 
type  numbers  are  quoted 
here. 

This  tape  control  system  is 


also  useful  when  out  mobile- 
It  can  be  run  quite  conve- 
niently in  a  car.  When  the 
vehicle  is  parked,  it  can  be  set 
operational,  and  you  can 
soon  learn  if  someone  has 
called  you  during  your 
absence. 

Construction  is  not  critical 
in  any  way  and  any  suitable 
board  or  box  or  chassis  will 
be  suitable.  Junk  box  parts 
will  invariably  be  found  to  be 
appropriate! 

Good  tuck  and  good  listen- 
ing!* 


Gate  Garyiuto  WA1GFJ 

1  7  Whitney  Street 

East  Hartford  CT  06118 


Let's  Use  English 


-  -  for  a  change 


C_  Bers  are  known  for  their 
CB  lingo,  the  jargon 
they  like  to  use.  They  use  a 
handle  -  a  nickname  that 
they  use  only  on  the  air,  like 
'Red  Baron1  or  "Big 
Breaker/1  Their  language  Is 
colorful:  "18  wheeler"  in- 
stead of  "truck,"  "10-4" 
instead  of  "OK."  There  are 
even  dictionaries  of  CB  slang 
being  published, 

As  far  as  I  am  concerned, 
this  is  foolishness.  CBers  are 
people  talking  to  other 
people  —  why  shouldn't  they 
use  the  same  language  as 
everyone  else? 

We  hams  are  almost  as 
bad.  Our  peculiar  language 
includes  such  things  as 
"What's  your  QTH?"  or 
"Thanks  for  the  fine  Q  sew." 
Most  of  our  contacts  involve 
a  lot  of  jargon,  but  we 
manage  to  get  some  English 


in,  so  listeners  can  at  least  tell 
what  language  we  are 
speaking. 

There  was  a  time  when 
ham  talk  had  its  place,  on 
CW.  Abbreviations  and  short 
cuts  are  the  order  of  the  day 
on  CW,  but  to  carry  them 
over  into  speech  is  silly.  The 
only  reason  we  keep  using  a 
peculiar  form  of  talking  is 
that  it  sets  us  apart,  it  makes 
us  a  select  group,  with  our 
own  practices. 

I  propose  that  we  stop 
using  oddball  terms  like  QTH, 
QRMary  and  XYL,  and  slick 
to  terms  that  we  have  under- 
stood since  childhood,  like 
hometown,  interference,  and 
wife.  As  a  group  we  have 
nothing  to  set  us  apart.  Oh 
yes,  we  all  managed  to  pass  a 
code  and  theory  test  that 
wasn't  thai  much  of  a  chal- 
lenge; then  we  went  out  and 


bought  our  rigs,  set  them  up, 
and  started  talking.  We  Ye  not 
really  into  this  radio  thing 
too  technically.  If  we  were,  I 
could  understand  us  talking 
shop,  using  technical  terms- 
Why  did  we  get  into  ham 
radio  at  all?  To  join  a  group 
that  is  set  apart  by  its  strange 
practices,  or  for  the  thrill  of 
being  able  to  talk  with  some 
one  across  the  state  while 
seated  in  our  car,  or  across 
the  world  from  the  home 
station?  I  think  you  know 
why.  So  what  happened? 
When  we  first  became  hams 
we  wanted  very  much  to  join 
the  group  and  be  like  every- 
one else.  So  we  imitated  what 
we  heard.  We  adopted  the 
practices  we  heard  on  the 
bands.  We  learned  to  say 
"The  QTH  here  is  . .  .*  "The 
handle  here  is  .  .  /',  "See  you 
further   on    down    the  log/1 


That  gave  us  a  feeling  of 
belonging,  and  made  us  feel 
like  old  pros  on  the  band. 

Now  that  CB  has  become 
the  latest  national  fad,  and  its 
weird  ways  of  talking  are 
being  heard  on  the  streets  and 
on  TV,  many  of  us  hams  have 
seen  how  silly  it  is  and  how 
little  we  need  our  own 
peculiar  jargon.  We  can  make 
sense  to  each  other  by  using 
everyday  English,  the  same 
language  we  use  everywhere 
else.  So  how  about  it?  How 
about  going  up  or  down  in 
frequency  instead  of  QS 
whying?  "Further  on  down 
the  mike  cord"  should 
become  "Some  other  time." 
Let's  lay  QRMary  to  rest, 
alongside  QRNancy.  No  more 
talk  about  XYLs  or  Q  sews. 
Come  on,  hams,  let's  hear  it 
for  good  old  standard 
English!  ■ 
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Jack  Grimes  W4LLR 
Box  16004 
Memphis  TN  381 1 6 


The  Ham  Radio 
Classroom 


-  -  sure  beats  study  hall 


I  shoved    the   key   in   the 
lock  and  twisted.  Then  I 

put  my  shoulder  against  the 
panel  and  kicked  the  bottom 
of  the  door  with  the  heel  of 
my  shoe.  It  opened  with  a 
groan.  That  door,  like  every- 
thing else  at  Riverside  Vo- 
Tech  High  School,  was  badly 
in  need  of  repair. 

Heels  clicked  on  hard  tile. 
I  paused,  turned ,  and  gazed  as 
the  chic  YL  figure  passed, 

"Hi,"  she  tossed  a  breezy 
greeting. 

*' Evening/'  I  managed  to 
get  out. 

She  continued  on  down 
the  hall,  hips  swaying  pro- 
vocatively. I  pursed  my  lips  in 
a  soundless  wolf  whistle,  and 
fumed  at  myself  for  acting 
like  a  high  school  freshman* 

I  was  there  that  evening  to 
get  my  ham  rig  set  up  and 
checked  out  for  class  demon- 
strations the  next  day.  I  had 
no  idea  what  Leigh  Wainright 
was  doing  in  the  building.  For 
that  matter,  I  had  never  been 
able  to  figure  out  why  a  dish 
like  Leigh  was  teaching  Home 
Ec  in  a  crummy  school  like 
Riverside. 

I  turned  back  toward  my 
room.  It  was  hard  to  realize 
only  two  months  had  passed 
since  I  accepted  the  job  as 
electronics     instructor,     and 


had  my  name,  Kenneth  Cook, 
inscribed  on  a  cardboard  tab 
over  the  door. 

My  eyes  took  in  the 
familiar  scene.  Tables  and 
chairs  in  the  middle  of  the 
room,  where  students  were 
supposed  to  study  and  take 
notes.  A  bench  down  each 
wall  with  a  few  test  instru- 
ments, mostly  government 
surplus.  Junk  TVs  and  radios, 
which  should  have  been 
scrapped  years  before.  And  a 
green  portable  chalkboard, 
covered  with  illustrations  and 
basic  formulas. 

Maybe,  just  maybe,  I 
thought,  I  could  get  those 
kids  interested  in  Ohm's  Law 
or  how  to  make  a  good  solder 
joint,  if  I  showed  them  how 
much  fun  ham  radio  could 
be. 

So  far  it  looked  as  if  trying 
to  teach  them  anything  was  a 
waste  of  time.  The  school  was 
practically  an  armed  camp, 
where  keeping  a  semblance  of 
order  was  the  major  task  each 
day. 

Although  teaching  jobs 
were  not  plentiful,  1  could 
have  been  working  elsewhere, 
either  as  an  instructor  or 
technician,  for  more  money 
than  Riverside  paid.  But  I  had 
chosen  to  hunt  a  position  in 


an  urban  poverty  area  school 
where  I  felt  I  could  be  of 
service  -  maybe  help  some  of 
those   less   fortunate   find  a 

better  life. 

And  what  career  was  more 
wide  open  than  electronics,  in 
this  day  of  integrated  circuits 
and  microprocessors. 

As  I  thought,  I  kept  busy, 
securing  the  coax  I  had  strung 
the  evening  before  from  a 
dipole  on  the  roof,  along  the 
wall.  1  had  decided  to  set  up 
on  40.  A  2  or  6  meter  rig 
would  not  impress  the  kids  as 
much  as  talking  to  someone 
at  a  distance.  20  was  too 
crowded  with  no  beam.  40 
looked  like  the  right  com- 
promise between  distance  and 
reliability, 

I  made  the  final  connec- 
tion between  my  transceiver 
and  home  brew  linear, 
plugged  in  the  mike,  and 
flipped  a  switch.  I  found  an 
open  spot  on  the  band  and 
checked  the  swr. 

A  "5"  called  a  short  CQ*  I 
went  back  to  him. 

My  cares  and  worries 
dropped  away.  No  matter 
how  down  I  was,  I  could  fire 
up  a  rig  and  forget  my  prob- 
lems. It  had  always  been  like 
that,  even  when  I  was  a  kid 
playing  with  crystal  sets  and 


code  practice  oscillators. 

I  had  my  General  before  I 
was  fifteen  and  nothing,  abso- 
lutely nothing,  had  ever  come 
ahead  of  hamming.  This 
included  girls,  which  was 
probably  the  reason  I  was  still 
single  at  the  ripe  old  age  of 
twenty -four. 

I  was  right  in  the  middle 
of  a  long-winded  explanation 
of  what  I  hoped  to  accom- 
plish at  the  school  when  my 
door  rattled  violently. 

II  Wait  one,  Joe,"  I  spoke 
into  the  mike  and  across 
three  states, 

A  lift  and  pull  at  the  door 
was  necessary  from  the 
inside,  before  it  opened.  I 
looked  into  a  pair  of  blazing 
violet  eyes. 

"Mister  Cook,"  Leigh 
Wainright  exclaimed.  "We're 
trying  to  watch  a  slide  presen* 
tation,  and  all  we  can  hear  on 
the  sound  system  is  you!" 

"Sorry.*1 

I  had  learned  long  ago 
there  was  no  use  arguing  with 
anyone,  especially  when  they 
were  angry,  concerning  TVI, 
BCIr  or  any  other  kind  of 
interference.  "Just  give  me  a 
minute  and  I'll  sign  off." 

She  nodded  and  I  ended 
the  QSO  briefly. 

'Til  have  to  work  on  the 
sound  system,"  I  told  her. 
"I'm  planning  on  a  club 
station  and  we  won't  want  Co 
be  interfering/' 

"Nothing  wrong  with  the 
PA,"  Leigh  insisted,  "except 
when  you  have  that  thing 
going," 

Again,  there  was  no  use 
arguing.  I  changed  the 
subject- 

"What  kind  of  slide  show 
are  you  watching?" 

"Presenting/'  she  cor- 
rected me,  The  expression  on 
her  perfectly  molded  face  was 
incredulous.  "You  really 
don't  know?'1 

I  shook  my  head, 

"Teachers  Association/1 
she  said  tersely. 

I  decided  her  complexion 
wasn't  perfect.  She  had  two 
freckles  on  the  end  of  her 
turned-up  nose. 

"Oh,  the  union  thing." 

Violet  eyes  blazed  agiin. 
"Yes,  the  union  thing.  If  you 
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want  to  see  how  underpaid 
and  overworked  you  are,  and 
how  our  educational  system 
in  this  state  compares  with 
other  states,  why  don't  you 
come  and  watch?" 

"Mi£it  as  well/1  I  grinned, 
"since  you've  put  me  off  the 
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The  Home  Ec  department 
was  at  the  other  end  of  the 
building.  I  had  to  walk  faster 
than  my  usual  ambling  gait  to 
keep  up  with  her.  t  didn't  tell 
her  the  reason  I  agreed  to 
attend  the  meeting  was 
because  of  her,  not  the 
union.  I  didn't  have  anything 
agtinst  unions.  I  knew  they 
had  done  a  lot  of  good,  but  I 
always  had  the  idea  they  were 
for  truck  drivers,  carpenters, 
and  other  trades,  not  for 
teachers. 

"I'm  surprised  you're 
allowed  to  hold  a  union 
meeting  in  the  school  build- 
ing/' I  made  conversation, 

"Mr.  Higdon's  on  our 
side,'1  Leigh  replied,  "even 
though  he  can't  say  so.  He 
just  conveniently  looks  the 
other  direction." 

Higdon  was  the  principal. 
As  far  as  I  could  see,  he 
always  looked  the  other 
direction  when  anything 
came  up.  Especially  anything 
that  required  spending  any 
money,  like  parts  I  needed,  or 
books,  or  test  equipment. 

I  sat  through  the  slide 
presentation  and  listened  to 
Leigh  Wain  right's  perfectly 
modulated  voice  cite  reams  of 
facts  and  figures.  A  lot  of 
what  she  said  made  sense.  It 
was  ridiculous  that  the  lowest 
paid  sanitation  worker  had 
take-home  pay  greater  than  a 
beginning  teacher. 

But  I  confess  I  was  more 
interested  in  the  curve  of 
Leigh  Wainright's  slender 
throat,  silhouetted  by  the 
projector  lightj  than  by  the 
cause  she  espoused. 

Finally  the  presentation 
was  over.  Bright  lights  flashed 
on. 

"Well,"  Leigh  Wainright 
concluded,  "are  we  willing  to 
do  whatever  we  have  to,  to 
see  these  injustices  are  cor- 
rected?11 

A     chorus     of     "yeahs," 


Yesses/1  and  "You  tell  'em, 
Leigh/1  rang  out 

A  man  I  recognized  as  a 
science  teacher  jumped  to  his 

feet.   "Strike/1  he  yelled.  "I 
say,  let's  strike," 

"Not  so  fast,"  Leigh  shot 
back.    "A   strike   is  the  last 

resort.'1 

They  wrangled  for  several 
minutes.  There  was  no  doubt 
about  the  sentiment.  90%  of 
the  teachers  were  100% 
activists. 

It  was  also  very  apparent 
that  Leigh  Wainright  was  Miss 
Big  in  the  Teachers  Union. 

Slowly  the  room  cleared.  I 
lingered  until  only  Leigh,  I, 
and  two  burly  men  were  left 

"Mr.  Cook,  I  want  you  to 
meet  Mr.  Summers  and  Mr, 
Cannon,"  Leigh  introduced 
them. 

41  Jake  Summers/1  the 
older  of  the  two  stuck  out  his 
hand.  He  was  fat  and  bald. 
"Pleased  to  meetchu." 

"Likewise/'  Cannon  said. 
He  would  have  been  hand- 
some, in  a  swarthy  kind  of 
way,  if  it  had  not  been  for  a 
white  ragged  scar  across  his 
left  cheek. 

"These     gentlemen     are 
from     headquarters,"     Leigh 
Explained. 

Both  were  impeccably 
dressed,  but  I  though  they 
could  have  passed  as  fugitives 
from  a  chain  gang.  But  the 
union  men  were  of  little 
interest  to  me. 

I  was  tuned  to  resonance 
on  Leigh  Wain  right's  wave- 
length. I  screwed  up  my 
courage.  Nothing  ventured, 
nothing  gained,  I  told  myself. 

"Miss  Wainright  —  Leigh,  " 
I  finally  stammered.  "Could  I 
—  that  is  -  do  you  need  a  lift 
home?" 

"I  have  my  car/' 

I  knew  she  did.  My  heart's 
S-meter  dropped  to  zero. 

"But  if  you  want  to 
follow,  we  could  stop  for  a 
Coke,"  she  added. 

Did  I  want  to?  You  bet 
your  sweet  one  and  only 
4CX1000  I  wanted  to! 

A  short  time  later,  facing 
Leigh  across  a  table,  I  listened 
for  the  second  time  to  her 
union  sales  pitch.  "And  we 
will  strike  if  we  have  to,"  she 


concluded. 

"What  about  the  kids?"  I 
objected.  "Is  a  strike  fair  to 
them?" 

"As  fair  as  what  the  city 
fathers  are  doing  to  us  —  and 
to  them-" 

I  still  didn't  agree,  but  I 
was  willing  to  discuss  it  all 
night,  just  for  the  privilege  of 
sitting  and  watching  the 
sparkle  in  her  violet  eyes,  and 
the  bounce  of  her  blond  hair. 
Finally  the  subject  of  the 
union  was  exhausted.  We 
really  began  to  get  ac- 
quainted. Before  we  parted  I 
had  a  date  for  the  next 
evening. 

The  following  morning  I 
had  the  attention  of  the 
entire  class,  at  least  for  a  few 
minutes,  when  I  fired  up  the 
rig.  I  caught  a  "4"  in  Florida 
who  was  willing  to  rag  chew* 
I  explained  what  we  were 
doing  and  even  let  some  of 
the  students  say  a  few  words, 
after  explaining  this  was  per- 
missible, as  I  was  actually 
operating  the  equipment. 

The  students  seemed  to  be 
fascinated  as  much  by  the 
VOX  as  by  the  QSO  itself. 

"Well?"  I  queried,  after  1 
signed  and  turned  down  the 
receiver  gain. 

"That  was  really  some- 
thin1,"  one  of  the  two  girls  in 
my  cl  ass  e  xcl  ai  rned. 
"'Specially  the  way  your 
voice  turns  everything  on  and 
off." 

"Yeah,"  Russell  Alien,  a 
boy  who  had  been  even  more 
of  a  problem  student  than 
others,  interjected.  "But  how 
you  make  any  bread,  man, 
outta  just  talkin'?" 

"You  don't  make  money/1 
I  explained*  "In  fact,  it  is 
against  the  law  to  use  ama- 
teur radio  for  commercial 
purposes.  But  you  can  learn 
—  how  to  build,  adjust,  and 
maintain  radio  transmitters 
and  receivers.  There  are 
millions  of  jobs  in  related 
fields;  police  radio,  taxicabs, 
broadcast,  TV  . . ." 

\  waxed  eloquent,  "Why, 
hams  have  always  been 
pioneers,  opening  up  fre- 
quencies once  considered 
worthless." 

1     stopped,     knowing    he 


would  not  understand  about 
frequencies.  "1  learned  most 
of  what  I  know  working  with 
ham  radio/1  I  finished.  "I 
could  hold  down  almost  any 
kind  of  electronics  job,  and 
be  making  a  lot  of  money." 
Russ  pounced  on  my 
words.  His  brown  eyes 
danced  and  his  chocolate  face 
displayed  an  insolent  grin. 
"Then  how  come  you're  here, 
teach?" 

There  was  nothing  stupid 
about  Russ  Allen.  I  des- 
perately wanted  to  reach  him, 
to  help  him,  but  I  felt  frus- 
trated. 

"Money  isn't  everything," 
I  finally  replied,  "I'm  here 
because  I  want  to  do  some- 
thing useful." 

"If  you  ain't  here  for  the 
bread,  how  come  you  gonna 
strike?" 

So  the  strike  talk  had  got 
back  to  the  students. 
"Nobody  said  I  was." 
"You  gonna  scab?" 
I    knew    the  conversation 
was  going  far  beyond  the  area 
where    it    should    have   been 
allowed,  but  I  had  let  it  go 
too  far  to  stop. 

"Til  be  here  to  teach  any 
day  the  school  is  open,"  I 
told  him.  "Now,  how  about 
you?  Are  you  going  to  take 
advantage  of  your  oppor- 
tunity for  an  education?'1 

"I  be  here,"  he  said,  "if 
you  be/' 

That  night  my  date  with 
Leigh  Wainright  went  as 
smooth  as  a  local  2  meter 
QSO,  For  the  first  time  in  my 
life,  I  found  myself  more 
interested  in  a  girl  than  my 
radio  equipment. 

It  happened  sooner  or 
later  to  most  good  hams,  I 
excused  myself,  judging  by 
the  number  of  XYLs  and 
junior  ops. 

I  went  to  a  number  of 
union  meetings  with  Leigh, 
at  various  locations  through* 
out  the  city.  Each  was  a 
repeat  of  the  one  at  River- 
side, although  the  teachers  at 
Riverside  were  by  far  the 
most  militant.  At  each 
meeting  the  two  organizers, 
Jake  Summers  and  Art 
Cannon,  were  present  But  I 
could  not  see  that  they  took 
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any  active  part. 

Once  I  tried  to  explain 
ham  radio  to  Leigh,  She 
echoed  Russ  Allen's  thoughts, 

11  But  Ken,  what  good  is 
it?*1 

I  repeated  all  I  had  said  to 
Russ  and  added: 

"Hams  handle  all  kinds  of 
emergency  messages  during 
floods,  tornadoes,  ice  storms, 
and  so  forth.  Many  have 
emergency  power.  Countless 
lives  have  been  saved  and 
literal  I  y  millions  of  messages 
have  been  handled  for  the 
Red  Cross  or  branches  of  the 
military.  The  Army,  Air 
Force,  and  Navy  all  recognize 
the  value  of  hams  and  have 
their  own  ham  organizations 
-  The  Military  Affiliate 
Radio  Service  -  MARS," 

She  may  have  been  im- 
pressed, but  she  failed  to 
show  it  However,  I  knew  she 
was  uptight  over  the  union 
thing. 

"We  have  this  local  net 
right  here  in  the  city/'  I  went 
on,  4We  meet  every  Friday 
night ,  ♦  ." 

"Meet?  Where?"  she  inter- 
rupted. "Would  they  be  inter- 
ested in  seeing  my  slides?" 

I  laughed.  "We  meet  on 
the  air  for  an  emergency 
drill" 

"Oh,"  she  said,  "just  a 
bunch  of  radio  nuts." 

For  the  first  time,  I  was 
angry  with  her.  "Ham  radio 
operators  include  some  of  the 
finest  and  best-known  people 
in  the  world,"  I  snapped. 
"People  like  Arthur  Godfrey 
and  Barry  Goldwater, 
Doctors,  lawyers,  teachers, 
politicians,  businessmen, 
policemen  —  you  name  it.  I'm 
new  in  this  city,  but  I'm 
willing  to  bet  you'll  find 
every  profession  I  named  on 
the  net!" 

"Sorry,"    she    said,    "I 

didn't  mean  to  rile  you." 

"Would  you  like  to  listen 
when  it's  my  night  to  call  the 
net?" 

She  nodded,  but  without 
enthusiasm* 

I  continued  seeing  Leigh 
Wainrighl  almost  every 
evening.  Thoughts  of  a  home 
and  family  life  were  very 
much  a  part  of  each  day. 


Strike  talk  waxed  hot.  I 
helped  Leigh  draw  up  a  list  of 
demands.  Truthfully,  nothing 
asked  was  unreasonable, 
except  perhaps  the  dues 
check-off  —  whether  a 
teacher  chose  to  belong  to 
the  union  or  not.  And  even 
that  was  a  matter  of  opinion. 

The  list  was  duly  sub- 
milted  to  the  School  Board 
and  passed  up  to  the  Mayor 
and  Commissioners. 

In  the  meantime,  1  moved 
more  of  my  personal  equip- 
ment into  my  room  at  school. 
I  set  up  my  two  and  six  meter 
FM  rigs.  Beams  were  not 
necessary  because  of  the 
repeaters-  Both  rigs  were 
VOX  controlled.  I  had  always 
been  a  nut  about  that,  so  I 
could  keep  both  hands  free  to 
solder  or  wire  while  oper- 
ating. 

Finally,  it  seemed,  I  was  at 
last  creating  some  student 
interest  I  didn't  know  if  the 
ham  demonstrations  deserved 
the  credit,  or  if  I  had,  some- 
how, at  least  partially,  won 
their  trust 

In  spite  of  dating,  I  still 
managed  to  meet  the  net 
Leigh  Wainright  or  no  Leigh 
Wainright,  I  had  no  intention 
of  abdicating  this  responsi- 
bility. On  several  occasions  I 
found  Russ  waiting  for  me 
outside  the  school.  He 
puttered  in  the  shop,  solder- 
ing on  a  code  practice  oscil- 
lator and  listening  as  the  net 
progressed. 

Then  negotiations  began 
to  break  down  between 
the  teachers  organization  and 
the  School  Board. 

Leigh  Wainrighl  was 
totally  committed  to 
teachers'  rights. 

I  found  out  she  had 
chosen  a  position  at  Riverside 
because  she  wanted  to  expose 
the  conditions  there,  which 
were  worse  than  they  were  in 
any  other  school  in  the  city.  I 
could  see  she  was  becoming 
more  and  more  frustrated. 

One  afternoon  she  told 
me,  "I'm  sorry,  Ken.  I  can't 
be  with  you  tonight.  We  have 
a  showdown  meeting  with  the 
School  Board.  The  way  it 
looks  now  we'll  be  on  strike 
tomorrow!" 


I  hadn't  thought  much 
about  the  possibility  of  a 
strike.  I  figured  they  would 
work  something  out.  And  if 
the  worse  came  to  worst, 
those  who  wanted  to  strike 
would  stay  home  and  those 
who  didn't,  wouldn't, 

1  seldom  watched  TV  and 
nothing  prepared  me  for  the 
scene  outside  the  school  the 
next  morning. 

The  crowd  was  immense. 
Students,  parents,  police, 
reporters,  TV  crews,  and 
teachers  milled  about.  The 
teachers  moved  in  a  circle, 
carrying  placards  which  pro- 
claimed their  grievances, 
Leigh  Wainright  headed  the 
marchers. 

She  saw  me  and  waved  a 
hand  in  greeting. 

The  din  was  intense* 
Parents  shouted  obscenities* 
Teachers  replied.  Students, 
looking  forward  to  a  holiday, 
agitated  by  throwing  an 
occasional  rock  or  bottle 
from  time  to  time  at  the 
cordon  of  police  who  stood 
between  them  and  the 
teachers. 

"You  goin'  in,  teach?"  I 
heard  a  familiar  voice  inquire. 
The  arrogant  smirk  I  remem- 
bered was  on  Russ  Allen's 
face- 

I  had  not  known  until  that 
minute  what  I  would  do. 

I  squared  my  shoulders. 
"I'm  going  in," 

"Wait,"    Russ    instructed. 

He  moved  about  swiftly 
and  was  back  in  a  couple  of 
minutes  with  three  of  my 
students, 

"This  is  all,"  he  said* 

I  led  the  way.  We  moved 
toward  the  cordon  of  police. 
Two  stepped  forward  to  meet 
us. 

"I'm   a   teacher,"    I  said, 
I'm  not  striking.  We're  going 
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lWe  can't  guarantee  your 
safety!" 

"We're  going  in,"  I  re- 
peated* 

Their  ranks  parted  slowly* 
We  moved  forward,  up  to  the 
line  of  marching  strikers.  I 
met  Leigh  Wainright,  face  to 
face, 

"Ken,"  she  gasped. 
Vm  going  in,"  I  told  her. 


I*  1 1. 


"The  children's  education  is 
more  important  than  any- 
thing else." 

The  look  on  her  face  told 
plainer  than  words  how  she 
felt 

Police  parted  the 
marchers.  We  slipped  through 
onto  the  school  grounds.  I 
noted  a  couple  of  other 
teachers  and  a  dozen  students 
followed  us. 

Then  I  spied  Summers  and 
Cannon.  They  stepped  from 
the  line  and  moved  quickly 
alongside  of  me,  one  on  each 
side. 

"Friend,"  Jake  saidj  "ain't 
you  makin'  a  slight  mistake?" 

Cannon  seized  my  arm. 
His  hand  was  like  a  vise. 
"Breakin'  a  picket  line  could 
be  downright  unhealthy, 
friend." 

"Besides,  what  will  your 
little  woman  think?"  Jake 
added. 

I  shook  them  off  and 
trudged  ahead.  Now  I  knew 
the  function  of  the  two: 
muscle  men,  when  the  going 
got  rough, 

The  day  was  a  washout  as 
far  as  any  actual  work  on 
lessons  was  concerned.  But  I 
sensed  a  new  respect  from 
Russ  Allen  and  the  other 
three  students.  Once  he  put 
his  thoughts  in  words: 

"You  really  ain't  here  just 
for  the  bread,  teach!" 

"I  need  money  to  live 
same  as  anyone  else,"  I 
replied*  "But  educating 
America's  future  citizens 
seems  more  important  to  me 
than  the  size  of  the  salary," 

He  nodded,  solemnly. 

That  afternoon,  getting 
out  of  school  was  as  much  an 
ordeal  as  getting  in.  The 
police  surrounded  us  com* 
pletely  and  escorted  us 
through  the  crowds. 

The  next  day  we  knew 
what  to  expect,  and  took  our 
lunch.  Six  teachers  and 
maybe  fifty  students  crossed 
the  picket  lines  with  us,  And 
the  day  following,  more  than 
100  students  and  several  addi- 
tional teachers. 

The  contempt  in  Leigh 
Wain  right's  eyes  was  almost 
more  than  I  could  bear.  But 
there  was  nothing  1  could  do. 
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She  thought  she  was  right.  I 
felt  I  was. 

That  afternoon  things 
appeared  even  more  hectic. 
Boos  were  plentiful  and 
obscene  gestures  the  order  of 
the  day  as  our  little  band, 
encircled  by  police,  started 
across  no  man's  land,  away 
from  the  school 

Then  shouts  and  yells 
arose.  Several  people  sur- 
rounded a  police  car  and 
began  rocking  it.  More 
swarmed  around  and  the  car 
was  turned  onto  its  side* 

Our  escori  rushed  toward 
that  mobt  and  the  striking 
teachers  headed  for  me.  I  felt 
a  blow  in  my  stomach,  and 
caught  a  glimpse  of  Cannon 
as  I  went  down.  Then  feet 
were  tramping.  I  realized  the 
people  had  gone  mad  as 
blackness  closed  around  me. 

When  I  awoke,  it  took 
seconds  to  realise  who  t  was, 
minutes  before  the  wail  of  a 
siren  and  the  motion  of  a 
vehicle  penetrated  my  mind.  I 
was  flat  on  my  back  on  a 
stretcher. 

Then  I  thought  it  had  to 
be  a  dream  as  part  of  that 
dream  spoke: 

"Ken.  Thank  God,  Ken, 
Are  you  all  right?'1 

"I  am  now,'1  I  told  Leigh 
Wainright,  'That  is,  if  I'm 
even  here.1'  Then  memory  hit 
me.  "The  kids?  Other  people? 
How  many  were  hurt?" 

She  shook  visibly.  "Too 
many.  Maybe  I've  been 
wrong,  Ken,  I  never  knew 
people  could  go  crazy." 

"Not     people,"     I     said, 

"Mobs." 

"When  I  saw  you  —  all 
hurt  like  thai  .  .  . ,"  she 
choked,  I  reached  for  her 
hand. 

At  the  hospital  they 
checked  me  over,  patched  me 
up  and  checked  me  in,  I  had 
cuts  and  bruises,  and  a  lump 
on  the  head,  but  no  broken 
bones*  But  l hey  insisted  1 
remain  overnight  for  observa- 
tion* 

Leigh  stayed  until  they  ran 
her  off* 

"See  you  in  the  morning 
at  school/1  I  told  her* 

"Ken,  no/'  she  remon- 
strated.   "Haven't    you    had 


enough?" 

I  shook  my  head, 
i  She  kissed  me  before  she 
went  out  the  door.  Once 
again  I  slept  with  visions  of  a 
blond,  violet-eyed  XYL  and 
six  junior  ops  running 
through  my  dreams. 

They  released  me  early  the 
next  morning,  I  went  directly 
to  the  school.  The  scene  was 
much  subdued  from  the  day 
before.  It  was  as  if  the  mob 
had  run  out  of  steam  after 
blowing  a  pop  valve. 

A  few  teachers  still 
marched,  Leigh  Wainright  was 
not  one  of  them.  I  looked 
about  for  familiar  faces  and 
was  relieved  to  see  the  bushy 
Afro  and  intelligent  brown 
eyes  of  Russ  Allen*  He  wore  a 
bandage  on  one  cheek  and 
one  arm  was  in  a  sling* 

"Ready,  teach?" 

"Ready,"  I  said. 

The  students  bunched 
behind  me  as  we  walked 
toward  the  picket  line.  No 
words  were  spoken  as  we 
crossed  the  street.  As  we 
approached  the  picket  line,  I 
heard  Leigh  cry  out  from 
behind  me: 

"Ken!  Wait!" 

She  joined  us  and  I 
reached  for  her  hand. 

"l-l'm  still  for  the 
teachers,"  she  said,  "but  I 
can't  be  a  part  of  violence." 

"You  wanted  to  call  atten- 
tion to  conditions  here  at 
Riverside,"  I  told  her.  "And  I 
guess  you've  done  that,** 

"The  wrong  kind  of 
publicity/1  she  said  bitterly. 
"People  who  saw  those  news 
films  on  TV  will  think 
teachers  are  a  bunch  of  wild 
animals." 

That  morning,  almost  a 
third  of  the  teachers  and 
student  body  entered  the 
building.  It  was  my  guess  the 
strike  was  all  but  over.  And 
little,  or  nothing,  had  been 
accomplished* 

But  one  good  thing  had 
come  out  of  it,  I  had  gained 
the  respect  of  my  students. 
Russ  Allen  was  the  prime 
example.  He  listened  to  every 
word  I  spoke,  and  I  knew  he 
was  convinced  I  was  sincere 
in  the  work  I  was  doing, 

Leigh   spent  most  of  the 


day  observing  my  class,  since 
none  of  her  students  were 
present.  She  was  impressed  at 
the  eagerness  Russ  and  the 
other  students  displayed* 

That  morning  and  again  in 
the  afternoon,  I  fired  up 
the  rig  and  we  talked  to 
people  in  six  different  states, 

"Tonight's  my  night  to 
call  the  2  meter  net,"  I  told 
Leigh*  "Want  to  sit  in?" 

"Here?" 

I  nodded. 

"Can  we  get  in  the  build- 
ing?" 

I  shrugged.  "Why  not?  I 
get  in  every  day,  and  the 
picket  line  is  only  during 
school  hours.'* 

"I'd  love  to,"  she  agreed. 

That  night  I  picked  Leigh 
up  early  and  we  drove  slowly 
to  the  school.  There  was  no 
indication  a  strike  was  in 
progress.  But  as  we  parked,  a 
police  car  cruised  by,  circled, 
and  came  back*  We  identified 
ourselves.  In  a  couple  of 
minutes  Russ  joined  us  and 
we  proceeded  into  the 
building. 

A  school  security  guard 
intercepted  us  at  the  door, 
but  he  knew  us  and  we  ex- 
changed greetings  as  I  reset 
the  lock, 

"Better  keep  everything 
locked/1  he  advised.  "We 
ain't  takin1  no  chances." 

"I  think  the  strike's  about 
over,"  I  replied. 

"Me,  too,"  he  agreed* 
"And  I'm  plenty  glad.  My  old 
lady's  scared  to  death  Til  get 
hurt  or  somethinV 

"I  was,  too,"  I  confided. 
"And  then  I  was." 

We  laughed  together.  I 
invited  him  to  join  us  for  a 
while  when  he  made  his 
rounds. 

The  door  to  my  room, 
after  the  usual  sequence, 
opened.  I  snapped  on  the 
light  and  fired  up  the  2  meter 
rig.  It  was  not  quite  net  time, 
and  the  usual  pre-net  chitchat 
was  in  progress* 

I  explained  the  VOX 
system  to  Leigh,  and  told  her 
how  autopatch  worked, 

Russ  made  the  necessary 
entries  in  my  log  book*  I 
opened  the  net  and  began  roll 
call.   I  was  about  a  third  of 


the  way  down  the  list  when 
my  door  rattled  violently* 

"Wait  one,"  I  said  into  the 
mike.  Habit  caused  me  to 
rotate  the  receiver  gain  to 
"0"  before  I  went  to  the 
door*  I  lifted  and  pulled, 
expecting  to  see  the  security 
guard* 

"Well,  ain't  this  a  party?" 
Jake  Summers  snarled  as  the 
door  swung  open* 

He  pushed  past  me. 
Cannon  followed.  The 
younger  man's  hand  closed  in 
a  vise-like  grip  around  my 
arm.  "Friend,  didn't  wc  tell 
you  crossing  a  picket  line 
could  be  unhealthy?" 

"Jake!  Art!  What  is  the 
meaning  of  this?"  Leigh 
demanded. 

Both  men  laughed,  "Now, 
sister.  You  didn't  think  we 
could  let  you  welsh  on  our 
deal,  did  you?"  Jake  sneered. 

"You'd  better  leave,"  I 
tried  to  make  my  voice  firm. 
"The  security  man  will  be 
here  in  a  few  minutes," 

"He  ain't  likely  to  be  no- 
where for  a  long  lime, 
friend/1 

Out  of  the  corner  of  an 
eye  I  saw  Russ  move  toward 
the  transmitter.  I  thought  I 
knew  what  he  was  trying  to 
do.  I  began  struggling.  I  had 
to  keep  the  thugs1  eyes  off 
the  boy. 

Cannon's  hand  found  my 
throat,  and  Jake  landed  a 
kick  in  my  groin.  But  I  had 
seen  Russ's  hand  turn  up  the 
mike  gain  before  he  glided 
away. 

"What  we  gonna  do  about 
the  boy?"  Jake  demanded, 

I  heard  a  faint  click  as  I 
doubled  over.  The  VOX  relay 
had  kicked  in,  I  prayed  they 
hadn't  noticed. 

"We  got  no  choice," 
Cannon  snapped.  "We  ain't 
gonna  leave  no  witness." 

Russ's  eyes  were  wide  and 
round,  "I  don't  hear 
nothin',"  he  said.  "I  don't 
see  nothin'.  I  don't  say 
nothin'!" 

"W-What  do  you  intend  to 
do  -  with  us?"  Leigh  asked* 

They  didn't  answer, 

"Listen/1  I  shouted, 
before  the  delay  unlatched, 
"You  can't  break  into  River- 
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side  Vo-Tech  and  kidnap  us  — 
maybe  murder  us  —  and  get 
away  with  iL  People  know 
where  we  are-  They'll  be  here 
in  a  hurry,  Jake  Summers, 
you  tried  to  kill  me  yester- 
day. You  didn't  make  it.  You 
won't  get  away  with  it 
today!" 

"Shut  up/'  Jake  growled. 

"Come  on/'  Cannon 
snarled.  "  Let's  get  out  of 
here/1 

He  hauled  out  a  snub- 
nosed  revolver  from  beneath 
his  coat  and  waved  toward 
the  door. 

"You,  too,"  he  told  Russ. 

44 PI  ease,  Mister,  Don't 
make  me  go.  I  ain't  gonna  say 
nothin'," 

Again,  Cannon  waved  the 
pistol  toward  the  door.  Russ 
dropped  to  the  floor  and 
began  yelling. 

"Help,  somebodyj  please! 
They  gonna  kill  us.  They 
gonna  take  us  away  and  kill 
us,  right  now!" 

Russ  was  the  picture  of  a 
genuinely  terrified  boy,  and  I 
couldn't  blame  him,  for  I 
wasn't  exactly  comfortable 
about  the  situation.  But  he 
knew  he  was  "on  the  air," 
and  no  actor  ever  gave  a 
better  performance, 

Jake  landed  a  solid  kick  in 
the  boy's  side,  Russ  quieted 
as  suddenly  as  he  had  begun. 
He  staggered  to  his  feet  and 
lurched  out  the  door. 

Cannon  twisted  my  arm 
behind  my  back  and  forced 
me  forward  into  the  hall. 
Jake  prodded  Leigh,  who  was 
sobbing  softly. 

I  knew  how  terrified  she 
was  and  I  longed  to  comfort 
her.  But  there  was  no  way  I 
could  let  her  know  we  had 
been  telling  more  than  fifty 
ham  radio  operators  what  was 
happening. 

We  moved  down  the  hall, 
not  toward  the  front  of  the 
building,  but  in  the  direction 
of  the  Home  Ec  department. 

"Look,"  I  said.  "You  need 

Miss    Wainright.    She    hasn't 

quit  the  union.  Let  her  go. 

She  just  came  in  this  morning 

to  watch  me  operate  my  ham 
*    it 
% 

"Shut  up,  punk,"  Cannon 
growled, 


We  reached  Leigh's  room, 
Jake  opened  the  door  with  a 
key  he  took  from  his  pocket 

Leigh  hung  her  head.  "I  let 
them  have  my  keyring  one 
night  to  come  after  a  pro- 
jector. They  must  have  had 
duplicates  made." 

So  they  had  simply  un- 
locked a  door  and  walked  in, 
I  thought-  I  remembered  the 
security  guard,  and  how  he 
had  met  us  at  the  door.  Then 
what  Cannon  had  said. 

They  herded  us  across  the 
room  toward  a  window.  Jake 
raised  it,  listened,  shoved  a 
big  foot  against  the  rotting 
screen,  then  climbed  through. 

"All  right,  sister,"  Cannon 
ordered. 

Russ  was  next  and  I  fol- 
lowed him. 

The  grounds  were  dark. 
We  moved  slowly,  past  the 
cafeteria,  in  the  direction  of 
the  football  field. 

Had  I  miscalculated?  Had 
the  net  members  decided  the 
real  life  drama  relayed  by  our 
two  meter  repeater  was  a 
hoax? 

I  couldn't  believe  it,  yet 
where  were  the  police? 

Then  I  heard  something. 
Cannon  heard  it  too. 

"What  was  that?"  He 
stopped. 

"Garbage  pail,"  I  said. 
"Probably  a  dog." 

After  a  long  moment  we 
moved  forward  again* 

All  at  once  I  heard  a 
welcome  sound.  The  whoop- 
whoop  and  wail  of  a  siren, 
Faint,  but  building.  Then  it 
sounded  as  if  half  the  police 
force  was  approaching. 

Two  things  happened 
almost  at  the  same  time. 
Cannon  and  Jake  turned  to 
run.  I  stuck  a  foot  in  front  of 
the  fat  man,  and  he  tumbled 
to  the  ground.  Several  figures 
popped  up  from  behind  the 
garbage  cans. 

"Stop  or  lil  shoot,"  one 
yelled. 

Cannon  swung  toward  the 
man,  the  revolver  in  his  hand, 
A  slim  figure  hurtled  past  me 
and  into  the  thug's  side. 

Russ  knew  how  to  tackle. 

Flashlights  came  on  and  a 
policeman  got  handcuffs  on 
the  two   muscle   men.   Then 


the  officer  turned  to  me. 

"Hi,  Ken/*  he  said.  "I'm 

WA9 ,  I  was  just  coming 

off  duty  and  caught  the 
excitement  on  my  mobile 
rig.'1 

"  Boy,  am  I  ever  glad  to  see 
you,"  I  said,  and  added,  "this 
is  Leigh  Wain  right.  Leigh,  this 
is  Bob,  one  of  the  net  mem- 
bers. You  didn't  realize  it, 
but  the  VOX  circuit  kept  my 
transmitter  on  all  the  time  we 
were  in  my  classroom. 

Others  crowded  around, 
introducing  themselves. 
Police  began  arriving  by  the 
dozen.  Bob  explained  he  had 
used  the  autopatch  in  his  car 
to  call  them  while  en  route. 

Somebody  said  they  had 
found  the  security  guard, 
trussed  up,  and  with  a  lump 
on  his  head,  but  otherwise 
OK. 

The  police  took  Summers 
and  Cannon  away,  after 
telling  us  to  report  to  police 
headquarters  and  give  our 
statements  the  next  morning. 

By  that  time  there  were  at 
least  a  couple  of  dozen  hams 
milling  about. 

"What  say  we  go  to  the 
radio  room  for  an  eyeball?"  I 
suggested. 

Everybody  agreed. 

Leigh  Wainright  had  re- 
covered her  poise  completely* 
She  detoured  through  the 
Home  Ec  department  and 
picked  up  a  coffee  pot.  Soon, 
one  would  have  thought  we 
were  at  the  end,  or  the  begin- 
ning, of  a  big  hamfest 

Hams  kept  coming  until 
the  room  was  overflowing. 

Somebody  fired  up  my  rig 
and  soon  the  word  was  passed 
to  the  shut-ins  and  distant  net 
members. 

Of  course  I  had  to  go  over 
what  had  happened  several 
times,  including  Russ's  cool 
and  shrewd  thinking. 

One  thing  led  to  another.  I 
began  to  tell  them  what  I  had 
accomplished  with  the 
students  by  using  ham  radio* 
Then  Leigh  took  over  and 
was  soon  conducting  a  tour 
of  Riverside,  pointing  out  all 
the  glaring  deficiencies. 

I  noticed  one  of  the  hams 
taking  notes,  and  I  remem- 
bered the  boast  I  had  made  to 


Leigh  about  finding  people 
from  all  walks  of  life  on  our 
two  meter  net 

When  we  got  back  to  my 
classroom  1  conducted  a  poll. 
We  had  one  newspaper  re- 
porter, seven  doctors,  one 
man  who  was  an  aide  in  the 
Mayor's  office,  four  druggists, 
two  plumbers,  three  police- 
men, fourteen  people  con- 
nected with  radio  and  TV 
stations  (mostly  engineers), 
five  lawyers,  four  teachers 
(two  college  level),  forty-one 
who  were  businessmen  or 
worked  at  various  other  posi- 
tions, and,  believe  it  or  not, 
one  School  Board  member! 

"Just  a  bunch  of  radio 
nuts,"  I  whispered  to  Leigh. 
"Do  you  think  you  could 
ever  learn  to  love  one?'* 

"Oh,  Ken"  was  her  only 
comment.  But  the  look  on 
her  face  gave  me  the  answer  I 
wanted.  That  was  three  years 
ago. 

We  now  have  one  junior 
op  and  another  on  the  way, 
Leigh  got  her  ham  ticket  a 
year  after  we  were  married, 

!  wish  I  could  say  the  ham 
School  Board  member  and 
the   ham    newsman    gave    us 

enough  publicity  that  all  ills 
at  Riverside  Vo-Tech  were 
cured. 

But  it  didn't  work  that 
way. 

True,  we  got  good  pub- 
licity, and  the  support  of  the 
media.  Some  improvements 
were  made,  and  we  got  a 
small  raise  in  pay. 

As  usual,  everything  in  life 
was  a  compromise. 

One  interesting  thing  came 
to  light 

Jake  Summers  and  Art 
Cannon  both  had  felony 
records,  and  were  not  official 
representatives  of  the 
National  Teacher's  Organiza- 
tion. They  were  part  of  a 
wildcat,  militant  union  and 
had  lied  to  Leigh,  intending 
to  use  the  union  as  a  base  of 
operation  to  further  some 
nefarious  scheme, 

Russ  Allen  graduated  from 
Riverside  with  honors,  and 
most  of  my  classes  are  now 
there  to  learn. 

I  give  ham  radio  the  credit 

Wouldn't  you?  ■ 
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THE  HEATHKIT  HW-101:  ONE  OF  THE 
FINEST  VALUES  IN  AMATEUR  RADIO 


Has  the  features  you  NEED  for  real  operating  ease,  convenience  and  versatility, 


A  traditional  Heath  kit  value 

The  Heathkit  HW-101  is  probably  the  most  popular  Amateur 
Radio  transceiver  in  use  today,  and  with  good  reason.  It's 
performance-proven  design  is  recognized  by  Amateurs  world- 
wide for  quality  and  value,  and  its  Jow  kiHorm  price  makes  it 
the  least  expensive,  FULL- FEATURED  Amateur  transceiver 
around.  Compare  the  HW-101  with  other  units  selling  for  much 
more,  and  you'll  be  convinced! 

Full  Coverage  And  Full  Power 

The  HW-101  gives  you  complete  coverage  of  all  Amateur  ra- 
dio frequencies  without  expensive  add-ons  or  accessories. 
Its  180  watts  input  PEP  and  170  watts  CW  means  you1)l  get 
your  signal  out  loud  and  clean  It's  ideal  for  setting  up  a  basic 
operating  station,  and  it's  compatible  with  all  Heathkit  Jinears, 
so  you  can  add  even  more  power  when  you  need  it. 

A  receiver  section  that  really  performs 

Less  than  0.35  ^V  sensitivity  for  10  dB  S  +  N/N  on  SSB  brings 
in  weak  stations  loud  and  clear.  The  high-quality  crystal  IF 
fitter  keeps  signals  separate  with  a  selectivity  of  2.1  kHz  at  6 
dB  down,  and  7  kHz  at  60  dB  down,  Image  and  IF  rejection  of 
better  than  50  dB  help  bring  you  world-wide  receiving  that's 
clean,  clear  and  crisp.  There's  an  optional  400  Hz  CW  filter 
available  too. 

And  a  transmitter  section  to  match 

The  HW-101  transmitter  operates  PTT  or  VOX  on  SSB  and 
CW  transcetve  is  provided  by  operating  VOX  from  a  keyed 
tone,  using  grid  block  keying.  Frequency  stability  is  better 


than  100  Hz  per  hour  after  30  minutes  warmup,  with  fess  than 
100  Hz  variation  for  a  10%  line  voltage  variation.  An  FET  VFO 
provides  excellent  thermal  stability  for  heavy-duty  operating 
without  excessive  heat  buildup.  And  the  performance-proven 
6146  finals  give  you  a  much  cleaner  signal  than  TV-type 
sweep  tubes. 

Operating  features  for  REAL  convenience 

The  HW-101  is  one  of  the  easiest-to-operate  transceivers  we 
know  of,  it's  ideal  for  beginners  and  it's  a  real  pleasure  for 
experienced  radio  Amateurs,  Smooth  dial  drive  with  a  36-1 
ratio  and  an  extra-large  tuning  knob  provide  backlash-free 
tuning.  An  easy-to-read  front  panel  meter  shows  signal- 
strength  on  receive,  ALC  voltage  on  transmit,  and  can  be 
switched  to  read  relative  power  output  or  final  amplifier 
cathode  current  Frequency  readout  is  on  a  large,  backlighted 
dial  marked  with  5  kHz  divisions.  There's  a  front  panel  mike 
Input  and  phone  jack,  RF  and  AF  gain  controls,  mode  and 
bandswitches,  M1C/CW  level,  driver  preselector  and  final 
controls.  All  controls  are  smooth,  positive  and  precise  to  give 
you  a  truly  "professional"  feel. 


Famous 


it  ease  of  assembly 


The  HW-101  features  a  wide-open  chassis  layout  for  easy 
assembly  and  service  should  you  ever  need  it.  Uncrowded 
circuit  boards,  a  color-coded  wiring  harness  and  special 
"Switch  Boards"  with  built-in  wafer  switches  greatly  simplify 
assembly.  Our  world-famous  step-by-step  assembly  manual 
tells  you  exactly  what  to  do  and  how  to  do  it,  even  how  to 
solder.  And  our  "We  won't  fet  you  fail"  promise  is  your  as- 
surance of  technical  help  should  you  need  it. 


There's  more  for  the  Ham  at  Heath 


HEATH 


CATALOG 


Sehlumberger 


Heath  Company,  Dept<  1 1-30 
Benton  Harbor,  Michigan  49022 

Please  send  me  my  FREE  Heathkit  Catalog. 
I  am  not  on  your  mailing  list 


Read  about  other  fine  Ham  equipment  and  our 
wide  variety  of  outstanding  electronic  kits  — 
everything  from  (amp  dimmers  to  color  televi- 
sion is  in  our  big  FREE  catalog. 

Send  for  yours  today! 

Heath  Company,  Dept.  11-30  Benton  Harbor,  Michigan  49022 


Name. 


Address. 


City. 


.Stateu 


AM^349 


Zip. 


Prices  and  specifications  subject  to  change  without  notice. 


For  some  time  now,  there 
has  been  an  ever-grow- 
ing concern  over  the  outcome 
of  the  ten  meter  band.  The 
ham  use  of  the  band  has 
dropped  over  the  past  several 
years  due  to  sunspot  activity 
to  a  point  where  other  ser- 
vices, mainly  Citizens  Band, 
feel  that  the  frequencies 
could  be  put  to  better  use.  I 
remember  when  I  used  to 
work  into  Europe  daily  with 
five  Watts  and  a  dipole  on  CW 
and  AM,  and  even  into  ZL 
and  VK  land  after  I  got  up  a 
3  element  ''plumber's  de- 
light" beam. 

The  sunspot  cycle,  though 
probably  not  as  good  as  the 
one  back  in  the  late  1940's,  is 
about  to  open  the  band  up 
again.  Many  groups  are  pres- 
ently getting  ready  for  better 
activity  on  ten  with  the  estab- 
lishment of  nets  and  even 
new  repeaters. 

The  above  is  the  whole 
idea  behind  this  article:  an 
easy  way  to  get  back  on  10 
meters  with  low  power  with 
a  small  outlay  of  cash. 

When  the  FCC  announced 
that  they  were  increasing  the 
Citizens  Band  from  23  chan- 
nels to  the  current  40  chan- 
nels effective  January  1, 
1977,  the  prices  started  to 
drop  on  the  23  channel  units. 
If  indications  here  apply  to 
the  country  as  a  whole,  a  lot 
of  hams  started  picking  up 
these  cheap  rigs  with  the  idea 
of  first  going  on  CB  in  their 
cars  to  keep  track  of  traffic, 
and  secondly,  someday  con- 
verting the  CB  rig  for  use  on 
other  bands,  namely  10 
meters. 

Also,  there  seems  to  be  a 
large  influx  of  former  CBers 
giving  up  the  ranks  of  CB  and 
going  on  to  amateur  radio. 
Over  80%  of  the  new  hams  In 
the  Mobile,  Alabama,  area  are 
former  CBers  who  wanted  to 
get  away  from  the  QRM  on 
11  meters.  Most  of  these 
former  CBers  still  have  their 
old  CB  rigs  stored  away  in 
their  junk  boxes.  They  have 
picked  up  the  ham  habit  of 
never  throwing  away  any- 
thing that  might  be  usable 
some  time  in  the  far  distant 


Bob  Wilder  W4NVH 
Route  4,  Box  230-Z 
Theodore  AL  36562 


CB  tolO-- 


Legal  Alternative 


-  -  part  I:  bandplan  and  crystal  info 


future.  Now  is  the  time  to 
drag  out  that  old  1 1  meter  rig 
and  convert  it  to  10  meters 
on  crystal  controlled  channels 
that  could  become  standard 
all  over  the  country. 

The  first  thing  that  has  to 
be  done  to  make  the  whole 


idea  of  getting  low  power 
transceivers  to  work  is  to 
establish  some  simple  ground 
rules.  If  every  person  con- 
verting a  CB  rig  for  10  meters 
picks  frequencies  at  random, 
very  little  activity  will  result. 
I  would  like  to  therefore  sug- 


gest some  standard  blocks  of 
channels  (frequencies)  that 
could  be  used  to  increase  the 
effectiveness  of  these  low 
powered  rigs.  With  both  the 
Novice  and  Technician  class 
license  holders  on  10  meter 
CW,  it  can  be  seen  that  there 


Original 

No  vice /Tech 

Channel 

Frequency  (MHz) 

Frequency  (MHz) 

1 

26.965 

28.005* 

2 

26.975 

28.015* 

3 

26.985 

28.025* 

4 

27.005 

28.045* 

5 

27.015 

28.055* 

6 

27-025 

28.065* 

7 

27.035 

28,075* 

S 

27.055 

28.095* 

9 

27,065 

28.105 

10 

27.075 

28.115 

11 

27.085 

28,125 

12 

27.105 

28.145 

13 

27.115 

28.155 

14 

27.125 

28.165 

15 

27,1 35 

28.175 

16 

27.155 

28.195 

17 

27.165 

28.205* 

18 

27.175 

28-215* 

19 

27.185 

28,225* 

20 

27.205 

28,245* 

21 

27.21 5 

28.255* 

22 

27.225 

28,265* 

23 

27.255 

28.295* 

Converted  Ten  Meter  Frequencies 
AM  Phone  SSB  Phone 

Frequency  {MHz)  Frequency  (MHz) 


28.705 
28.715 
28.725 
28.745 
28.755 
28.765 
28.775 
28.795 
28.805 
28-815 
28-825 
28.845 
28.855 
28.865 
28.875 
28,895 
28.905 
28.915 
28.925 
28.945 
28.955 
28.965 
28.995 


28.505 

28,515 

28.525 

28.545 

28.555 

28.565 

28.575 

28.595 

28.605 

28.615 

28.625 

28.645 

28.655 

28.665 

28,675 

28,695 

28.705** 

28.715** 

28.725** 

28.745** 

28.755** 

28.765** 

28.795** 


Fig.  J.  NOTES:  *  =  Channels  1  through  1 0  and  channels  17  through  23  in  the  CW  segment  are 
not  authorized  at  this  time  for  Novice  or  Technician  class  use,  **  =  Channels  7  7  through  23  in 
the  SSB  segment  are  the  same  frequencies  as  channels  1  through  6  and  channel  8  of  the  AM 
segment 
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28.505  MHz  Output  Used  To  Show  Example  of  Crystal  Frequency 
Transmit  Crystal  Frequency  Transceive  Crystal  Frequency 

{Both  Transmit  and  Receive) 


PART  It 
ORIGINAL  CRYSTAL  FREQUENCIES  FOR  CB  OPERATION 


F    28.505  MHz 

■ 

F-5010 

23,495  MHz 

2     14.25250  MHz 

F  +  5010 

33.515  MHz 

3    9,5016667  MHz 

F- 10000 

18.505  MHz 

4    7.126250  MHz 

F  +  5995 

34.500  MHz 

F  +  6200 

34-705  MHz 

F  +  10635 

39.140  MHz 

F - 34Sfi 
2 

12.52450  MHz 

F  +  8750 

12.41833  MHz 

F  -  1 0700 

5,935  MHz 

Receive  Crystal  Frequency 

F-265 

28.240  MHz 

F-455 

28.050  MHz 

F  +  455 

28.960  MHz 

F -  1 365 

27.140  MHz 

F  +  1650 

30.155  MHz 

F -  1 650 

26.855  MHz 

F  +  1680 

30.185  MHz 

F - 1 750 

26.755  MHz 

F  -  1 755 

26.750  MHz 

F-2310 

26.195  MHz 

F-3580 

24.925  MHz 

F  +  4000 

32.505  MHz 

F  +  4300 

32.805  MHz 

F  +  4224 

32.730  MHz 

F -  4455 

24.050  MHz 

F -  5500 

23,005  MHz 

F  +  6000 

34.505  MHz 

F -  6000 

22.505  MHz 

F -  6500 

22.005  MHz 

F  +  6685 

35.190  MHz 

F  +  7500 

36.005  MHz 

F  +  8000 

36.505  MHz 

F-  10000 

18-505  MHz 

F  + 10700 

39.205  MHz 

F -  20635 

7.870  MHz 

F -  23505 

5.000  MHz 

31955-  F 

3,450  MHz 

2 

14.025  MHz 

F  +  455 
2 

14.480  MHz 

F-455 
3 

9-350  MHz 

F-455 
4 

7.0125  MHz 

F  +  16S0 
2 

15.0775  MHz 

F  +  1640 
3 

10.048333  MHz 

Fig.  2.  NOTE:  With  this  many  different  i-f  combinations  being 
used,  it  is  necessary  that  exact  specifications  of  the  transceiver 
to  be  converted  are  known. 


must  be  a  block  of  channels 
that  they  can  use  when  they 
convert  a  CB  rig  to  CW  opera- 
tion. There  is  unwritten  use 
of  SSB  only  on  the  low  fre- 
quency end  of  the  10  meter 
phone  band,  so  the  SSB  CB 
rigs  that  are  converted  should 
have  a  block  and,  of  course, 
the  bulk  of  the  converted  CB 
rigs,  being  inexpensive  AM 
rigs,  will  need  their  channel 
allocations.  Fig.  1  lists  all 
three  of  the  groups  of  23 
channels  that  could  be  used. 
The  very  nature  of  the 
basic  CB  transceiver  makes 
this  type  unit  one  of  the 
simplest  to  convert  to  ten 
meter  operation.  In  the  case 
of  other  types  of  low  power 
surplus  equipment  that  has 
been  available  in  the  past,  the 
tunable  stages  have  been  fair- 
ly narrow,  but  in  the  case  of 
the  CB  rig,  the  tuned  stages 


are  fairly  broad.  To  fulfill  the 
requirement  of  being  channel 
selectable  without  being  tun- 
able by  the  operator,  most 
CB  rigs  on  the  market  today 
will  give  close  to  4  Watts 
output  at  both  extremes  of 
frequency,  that  is,  at  chan- 
nel 1  and  channel  23, 

After  reviewing  the  crystal 
requirements  of  over  1200 
different  CB  transceivers,  I 
was  able  to  arrive  at  the 
common  configuration  for 
both  transmit  and  receive 
crystals.  Every  transceiver  re- 
viewed fell  into  one  of  the 
configurations  shown  in  Fig. 
2,  where  *CF,J  indicates  the 
output  frequency  desired. 

The  frequency  combina- 
tions shown  in  Fig,  2  are  for 
CB  transceivers  that  use  a 
single  crystal  for  each  trans- 
mit channel  and  another 
crystal  for  each  received  fre- 


Crystal 


A 


B 


H       (LSB) 


(USB) 


K 


L 
M 


N 


Crystal  Frequency 

Channel  Numb* 

(MHz) 

23.290 

1-2-3-4 

23.340 

5-6-7-8 

23.390 

9-10-11-12 

23,440 

13-14-15-16 

23.490 

17-18-19-20 

23.540 

21-22-23 

37.600 

1-4 

37.650 

5-8 

37.700 

9-12 

37.750 

13-16 

37.800 

17-20 

37.850 

21-23 

11.705 

1-4 

11.755 

5-8 

11.805 

9-12 

11,855 

13  16 

1 1 .905 

17-20 

1 1 .955 

21-23 

8.159 

1^ 

8,209 

5-8 

8.259 

9-12 

8.309 

13-16 

8+359 

17-20 

8.409 

21-23 

1 1 .740 

1-4 

1 1 .790 

5-8 

1 1 .840 

9-12 

11.890 

13-16 

1 1 ,940 

17-20 

11.990 

21-23 

1 4.950 

See  Note  1 

14.960 

See  Note  2 

14.970 

See  Note  3 

14.990 

See  Note  4 

10.595 

See  Note  4 

10.615 

See  Note  3 

10.625 

See  Note  2 

1  0.635 

See  Note  1 

7.4585 

See  Note  1 

7,4685 

See  Note  2 

7.4785 

See  Note  3 

7.4985 

See  Note  4 

7.4615 

See  Note  1 

7.4715 

See  Note  2 

7.481 5 

See  Note  3 

7.5015 

See  Note  4 

1 1 .0035 

See  Note  1 

11.0135 

See  Note  2 

11.0235 

See  Note  3 

11.0435 

See  Note  4 

7.4225 

See  Note  1 

7.4325 

See  Note  2 

7.4425 

See  Note  3 

7.4625 

See  Note  4 

11.275 

Transmit  (TX) 

1 1,730 

Receive  (RX) 

10.140 

See  Note  4 

10.160 

See  Note  3 

10.170 

See  Note  2 

10.180 

See  Note  1 

7.8015 

LSB 

7.7985 

AM  and  USB 

7.3435 

RX*  Oscillator 

7.8025 

All  Frequencies 

quency.  This  type  of  trans- 
ceiver can  be  modified  for  use 
on  10  meters,  but  the  ex- 
pense would  probably  be 
more  than  buying  or  building 
a  simple  10  meter  transmitter 
and  simple  converter  for  use 
with  an  existing  receiver.  The 


possibility  of  building  a  sim- 
ple VFO  to  replace  the 
crystals  in  the  transmitter  and 
receiver  sections  of  this  type 
of  transceiver  would  solve  the 
problem  of  the  large  numbers 
of  crystals  needed. 

There      are     two     other 
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PARTI 


Manufacturer 

Model  Numbers 

I 

ihifrl 

B  &  K  (Cobra) 

19,21  &29 

L 

8  &  K  (Cobra) 

130r 131  &  132 

LSB 

N 

USB 

N 

B  &  K  (Cobra) 

138  &  139 

0 

B  &  K  (Cobra) 

132A&  132B 

LSB 

N 

USB 

N 

Pace 

123  A 

M 

Pace  (SSB) 

1000B,  1000M 

0 

Pace 

CB^143,  CB-144 

M 

Midland 

13-880B,  13*885 

LSB 

N 

USB 

N 

Midland 

1 3-895 

0 

Realistic 

TRC-23B,  TRO40, 

TRC-49 

M 

Robyn 

T-123B 

L 

Robyn 

T-123C,  K-123 
AMGT-VH 

M 

Royce 

1-602 

M 

See  Part  111  for  Crystal  Formula 

TX/RX  Main  OSC 


F 

H 

I 

J 

H 

I 

G 

K 

G 

H 

I 

J 

G 

F 

G 


A 
C 
C 

D 
C 
C 
B 
E 
B 
C 
C 
D 
B 
A 
B 

B 


PART  Ml 
CONVERSION  FACTORS  FOR  10  METER  OPERATION 


From  Part  I 

Key  Letter  Sequence 

L  F  A 


Lowest  Frequency  for  Channel  1  (see  Fig,  1) 
28.005  MHz  28.505  MHz  28.705  MHz 


L^9.535  MHz  TX 
L=9,990  MHz  RX 


NHC        LSB 


N  I  C  USB/AM 


MGB 


OK  E 


L=1 0.235  MHz  TX  L=9.735  MHz  TX 

L=1 0.690  MHz  RX  L=1Q.190  MHz  RX 

(Frequency  groups  A  &  F  remain  the  same) 

TX  ■  38240  *  Freq,  of  low  end, 

RX  -  38240  -  Freq.  of  low  end  +  455  kHz 

H=8498.5  kHz  H=899.5  kHz 

(Frequency  groups  N  &  C  remain  the  same} 

H  =  Low  end  frequency  minus  19506.5  kHz 

1=8501 ,5  kHz  1=9001 .5  kHz 

(Frequency  groups  N  &  C  remain  the  same) 

O  -  Low  end  frequency  minus  19182.5  kHz 

8=38640  k  Hz  0=391 40  kHz 

(Frequency  groups  M  8t  G  remain  the  same) 

+  1040  kHz  +1540  kHz 

The  above  is  the  frequency  "B"  must  be  raised  for 

each  frequency  group  for  operation  in  the  10  meter 

band. 

0=8842.5  kHz  0=9342.5  kHz  0=9542.5  kHz 

(Frequency  groups  K  &  E  remain  the  same) 

O  =  Low  end  frequency  minus  19162.5  kHz 


H=9198.5  kHz 


1=9201 .5  kHz 


B=39340  kHz 


+  1 740  kHz 


Fig.  3.  NOTES:  1  =  Channels  7,  5,  9t  13,  17,  and  21.  2  =  Channels  27  6,  10,  14,  1%  and 22.  3 
Channels  3,  7,  11,  15,  and  19.  4  =  Channels  4,  8f  12,  16,  20,  and  23. 


groups  of  transceivers  avail- 
able on  the  market  at  the 
present  that  could  be  mod- 
ified. First  of  these  is  the 
synthesized  units  which  use 
combinations  of  a  small  num- 
ber of  crystals  to  obtain  all  of 
the  transmit  and  receive  fre- 
quencies desired.  The  second 
class  of  transceiver  available  is 
the  phase  locked  loop  or 
PLL  type  that  uses  very  few 
crystals  and  digital  frequency 
generation  to  obtain  the  fre- 
quencies needed. 

The  combinations  used  for 
the  synthesized  units  are  al- 
most without  limit.  When 
converting  a  transceiver  of 
this  type,  it  would  be  of 
necessity   to   obtain   a  com- 


plete schematic  and  parts  list 
for  the  unit  from  the  manu- 
facturer or  one  of  the  CB 
service  type  books  on  the 
market  listing  your  trans- 
ceiver. Though  the  synthe- 
sized type  is  cheaper  to  mod- 
ify than  the  type  using  crys- 
tals for  each  frequency,  there 
could  be  problems  in  obtain- 
ing the  necessary  information 
to  determine  the  crystals 
needed* 

In  Fig.  3,  I  have  listed 
several  of  the  more  common 
synthesized  units  available 
and  crystal  data  necessary  to 
convert  the  units  to  10 
meters.  Fig.  3  is  divided  into 
3  parts  for  ease  of  under- 
standing. 


The  crystal  combinations 
listed  in  Fig.  3  are  examples 
of  some  that  will  be  encoun- 
tered when  trying  to  shift  an 
eleven  meter  CB  transceiver 
to  the  10  meter  band,  I  have 
found  that  the  simplest  way 
to  calculate  the  frequencies 
needed  is  to  use  only  channel 
1  to  determine  a  simple  for- 
mula. Once  a  formula  is  ob- 
tained, each  crystal  frequency 
can  be  found.  The  best  way 
to  select  which  oscillator  you 
want  to  shift  is  to  select  the 
one  that  requires  the  least 
number  of  crystals  to  make 
up  the  greatest  number  of 
frequencies. 

The  Cobra  138,  Cobra 
139,    Midland    13*895,    Pace 


1000B,  or  the  Pace  1000M 
should  prove  fine  choices  for 
conversion  to  10  meter  SSB. 
In  each  of  these,  the  original 
7,8025  MHz  crystal  is  the 
only  crystal  that  needs  to  be 
changed.  It  seems  logical  that 
a  multiple  deck  crystal 
switch/socket  package  could 
be  used.  This  arrangement 
would  aliow  several  23  chan- 
nel arrangements  over  the  10 
meter  SSB  segment.  For  ex- 
ample: Selection  of  the  lower 
end  frequencies  of  28503 
kHz,  28505  kHz,  28507  kHz, 
and  28510  kHz  would  require 
only  4  crystals  for  a  total  of 
92  channels  between  28503 
kHz  and  28800  kHz. 

There  are  several  linear 
amplifiers  on  the  market  to- 
day which  are  smaller  than 
most  CB  transceivers  and 
have  output  of  50  to  100 
Watts,  Of  course,  most  of 
these  units  are  rated  as  3  to 
30  MHz  "ham"  amplifiers 
which  actually  only  work 
well  between  26  and  30  MHz, 
These  small  amplifiers  could 
be  used  to  increase  the  mo- 
bile or  fixed  capability  of  the 
converted  transceiver. 

The  final  type  of  CB  trans- 
ceiver that  can  be  modified 
for  10  meters  is  the  PLL 
type.  These  are  more  expen- 
sive than  the  other  two  types 
for  several  reasons.  The  PLL 
is  the  easiest  to  modify  by 
the  CBer  for  operation  on 
frequencies  other  than  the  23 
or  40  channels  for  which  the 
unit  was  built.  This  type  of 
unit  is  the  easiest  for  the 
manufacturer  to  convert  to 
40  channel  operation.  This 
ease  is,  of  course,  the  major 
reason  that  this  type  of  trans- 
ceiver lends  itself  to  modifica- 
tion to  the  10  meter  ham 
band. 

I  have  selected  8  different 
models  of  PLL  transceivers 
that  are  available  to  show 
what  can  be  done  to  modify 
this  type  of  transceiver  for  10 
meter  use.  Fig.  4  lists  the  PLL 
transceivers  and  the  crystals 
that  are  presently  used  for 
generation  of  the  necessary 
signals  for  1 1  meter  CB  oper- 
ation. 

By  referring  to  the  original 
frequencies  of  the  CB  trans- 
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Manufacturer 

Modal 

Crystal  Frequency 

Oscillator  Use 

Pace 

CB-166 

10.240  MHz 

All  Frequencies—  Reference 

Tea  berry 

Stalker  One 

44,73  MHz 

AM  OSC  -  RX 

13,1325  MHz 

SSB  OSC  -  RX 

7.8025  MHz 

US8  Carrier  OSC 

7.7975  MHz 

LS8  Carrier  OSC 

10.00  MHz 

REF  OSC 

Teaberry 

Stalker  Two 

Same  as  the  Stalker  One 

Standard 

Horizon  29 

1 0.24  MHz 

REFOSC 

5375  MHz 

Transmit 

SBE 

SBE26CB 

10,240  MHz 

All  Frequencies  —  Reference 

Palomar 

Digicom  100 

12,803  MHz 

USB  REF  OSC 

12.800  MHz 

AM/LSB  REF  OSC 

10.7  MHz 

AM/LSB  Carrier  OSC 

10.697  MHz 

LSB  Carrier  OSC 

Royce 

1-601 

1C74  MHz 

REF  OSC 

10.695  MHz 

10  MHz  OSC 

36,38  MHz 

37  MHz  OSC 

Realistic 

TRC-57 

13.1325  MHz 

13  MHz  OSC 

44.73  MHz 

AM  RX  OSC 

7.8025  MHz 

LSB  OSC 

7.7975  MHz 

USB  OSC 

10,000  MHz 

PLLREFOSC 

ceivers    as    listed    in    Fig.    1, 

various  shifts  in  oscillator  fre- 
quencies can  be  obtained. 
The  intent  of  this  article  is 
not  to  give  a  step-by-step 
conversion  of  CB  transceivers 
to  10  meters,  but  instead 
only  to  tell  what  can  be  done 
with  the  available  units  on 
the  market. 

In    the    case   of  the    PLL 


Fig.  4. 

transceiver,  it  will  become  a 
matter  of  experimentation  to 
determine  the  exact  fre- 
quencies needed.  I  recom- 
mend that  anyone  attempting 
to  convert  a  PLL  transceiver 
become  very  familiar  with 
PLL  circuits  in  general,  In  the 
type  of  transceiver  requiring 
only  crystal  changes  to 
change  the  output  frequency, 


the  processes  are  simple.  In 
the  case  of  the  PLL  circuit, 
the  problems  that  can  be  en- 
countered in  digital  develop- 
ment of  the  frequencies 
needed  are  best  solved  by  the 
more  expert  in  the  ham 
ranks*  The  conversion  of  a 
PLL  transceiver  is  not  a  pro- 
ject that  should  be  tackled  by 
the   new   ham    or  one  with 


little    or    no    knowledge    of 
solid  state  devices. 

There  are  several  things 
that  must  be  taken  into  ac- 
count before  you  attempt 
conversion  of  any  CB  trans- 
ceiver for  operation  on  the  10 
meter  band*  Mainly  these  can 
be  grouped  into  a  few  simple 
questions; 

1,  How  much  do  I  want 
to  spend  if  I  have  to  buy  a 
new  or  used  CB  transceiver? 

2,  Does  the  CB  transceiver 
I  presently  have  lend  itself  to 
easy  and  cheap  conversion? 

3,  How  much  electronics 
knowledge  do  I  have  to  solve 
the  problems  I  will  encoun- 
ter? 

4,  Do  I  feel  that  10 
meters  is  worth  all  the  effort 
to  convert  a  CB  rig  to  that 
band? 

If  all  of  these  questions 
can  be  answered  in  such  a 
way  to  indicate  that  your 
next  project  is  to  be  the 
conversion  of  a  CB  trans- 
ceiver for  10  meters,  then  get 
started  before  the  band  starts 
to  open  up  for  some  rare 
DX>  m 


In  the  old  days,  service 
technicians  did  a  lot  of 
speaker  cone  recentering  to 
clear  up  annoying  rattles, 
which  was  at  the  time  a  tedi- 
ous but  possible  job. 

Current  speakers  generally 
make  speakers  throw-away, 
due  to  their  modern  design, 
so  they're  "go  or  no  go" 
devices.  There  is,  however,  a 
possible  cure  if  the  rattle  is 
due  to  an  off-center  voice  coil 
and  it's  a  fast  repair. 

Remove  the  speaker.  Hold 
it  close  to  your  ear  and 
gently,  with  fingertips,  alter- 
nately press  and  release  the 
cone  about  an  inch  from  the 
rim  toward  the  voice  coil  and 
listen  for  scratchy  sound. 
Rotate  the  speaker  while  do- 
ing this-  If  the  speaker  is 
capable  of  this  fast  cure,  you 
will  find  the  noise  limited  to 
one  point  on  the  circumfer- 
ence. Carefully  note  that 
point.  Lay  speaker  on  a  solid 
flat  surface,  with  magnet  up. 


Save 


Harry  J,  Miller 
991  42nd  St. 
Sarasota  FL  3Z5&0 


Your  Old  Speakers 


-  -  how  to  remove  the  beehive 


Then  use  a  heavy  rubber  mal- 
let to  strike  the  magnet  end  a 
sharp  blow  or  two  at  a  point 
directly    opposite    to    point 


where  the  scratch  was  heard. 
Don't  get  over-ambitious  with 
pounding.  A  few  lighter  raps 
are  far  better  than  one  hefty 


wallop.  In  effect,  you  are 
recentering  a  misaligned  voice 
coil  Result  is  usually  a  clear- 
up  of  the  rattle.  ■ 
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Beware  the 
Compressor ! 


-  -  some  pitfalls  to  avoid 


Robert  B.  Lunsford,  Jr.  WBSQG1 
1 405  Stephen 
KiUeen  TX  76541 


Speech  compressors  really 
work!  Using  one  on  10 
meters  with  a  friend  about  8 
miles  away,  I  found  that  the 
average  level  nearly  equaled 
the  average  level  obtained 
when  switching  on  and  off  a 
1200  Watt  amplifier.  The 
objection  is  that  a)  The  back- 
ground noise  may  be  exces- 
sive unless  some  care  is  exer- 
cised in  adjustment;  b) 
Enough  distortion  is  intro- 
duced from  the  compressor 
that  it  may  even  be  objection- 
able or  unpleasant  to  delicate 
or  sensitive  ears  (again, 
careful  adjustment  may  be 
the  answer);  and  c)  The 
problem  of  congestion  on  the 
bands  is  not  addressed  with  a 
compressor,  in  fact,  it  is 
sometimes  made  worse  by 
signals  being  too  wide  —  again 
an  adjustment  problem, 
usually. 

The  third  reason  given 
above  is  probably  the  best 
known   by  amateurs  in  gen- 


eral.  There  is  also  a  small 
amount  of  interference 
noticed  by  some,  that  of 
detecting  a  portion  of  the 
unwanted  sideband  when 
using  an  SSB  station.  The 
problem  here  is  usually  at  the 
transmitter,  but  the  point  is 
that  It  exists! 

Another  form  of  interfer- 
ence to  the  SSB  operator  is 
that  of  another  station 
moving  into  about  2  kHz  of 
your  frequency,  which  is 
referred  to  as  "Alligator 
Teeth."  Not  only  is  it  dis- 
tracting, you  sometimes  find 
yourself  attempting  to  copy 
both  the  station  you  are  in 
contact  with  and  the  adjacent 
station. 

Herein  I  will  outline  an 
idea  and  a  concept  which  the 
reader  and  experimenter 
should  be  aware  of  and, 
perhaps  in  the  not  too  distant 
future,  the  concept  will  be 
put  into  action  by  some  of 
the  more  adventurous  and 
innovative  amateurs.  I  will  be 
using  it  myself,  but  I  believe 
that  when  the  concept  is 
understood,  not  only  will  it 
be  used  by  amateurs,  but  also 


by  the  military  and  by  com- 
mercial communications 
systems. 

In  order  to  understand  the 
idea  of  band  compression, 
some  background  preparation 
is  in  order.  No  doubt  there 
are  some  readers  with  insight 
and  experience  who  could 
proceed  at  once  to  the  block 
diagrams  and  read  the  con- 
clusion. Others  could  prob- 
ably say  they  thought  about 
something  similar  in  the  past 
and  may  have  surpassed  me  in 
the  initial  design.  This  is 
encouraged.  In  fact,  I  hope 
and  expect  to  see  specific 
diagrams  and  schematics  in 
the  future  that  will  enable 
anyone  to  duplicate  the  clr* 
cuitry. 

Unless  the  reader  has  had 
some  experience  with  linguis- 
tics, foreign  language,  or  has 
had  extensive  English  study, 
the  vital  parts  of  communica- 
tion must  now  be  covered. 

In  the  English  language,  as 
well  as  many  others,  the  S 
and  Z  sounds  (voiced  and 
unvoiced  hissing  sounds) 
contribute  the  most  to  the 
understandabiiity    of    verbal 


communications.  These 
sounds  lie  in  the  frequency 
range  above  1  kHz,  and  below 
1  kHz  are  the  explosive 
sounds  such  as  B,  T,  D,  M,  N, 
L,  K,  G,  F,  and  P.  There  exist 
languages  in  the  world  that 
are  made  up  of  the  explosive 
sounds  alone,  and  the  fre- 
quencies above  about  1  kHz 
are  not  vital  to  verbal  com- 
munications. Granted,  the 
upper  frequencies  are  neces- 
sary for  providing  depth  and 
naturalness  to  the  human 
voice,  but  as  far  as  communi- 
cations are  concerned,  we  can 
get  along  without  the  upper 
frequencies.  However,  we 
must  have  some  way  of 
signaling  to  our  ears  when  the 
high  frequencies  (the  S  and  Z 
sounds)  are  part  of  the  verbal 
communication. 

Moving  right  along,  a 
glance  at  Fig.  1  will  now  give 
the  reader  a  preliminary 
understanding  of  the  band 
compression  concept.  Follow- 
ing the  signal  from  the  anten- 
na through  the  receiver,  a 
frequency  splitter  using  active 
filters  will  pass  the  fre- 
quencies from  300-1000  Hz, 
but  will  attenuate  the  fre- 
quencies above  and  below, 
However,  the  frequencies 
above  I  kHz  (with  a  cutoff  of 
about  2.5  kHz)  will  signal  or 
gate  a  white  noise  generator. 
This  white  noise  will  be  ad- 
justable for  naturalness  and 
will  signify  the  S  and  Z 
sounds  by  a  hissing  sound. 

The  combination  of  the 
white  noise  generator's  out- 
put and  the  300-1000  Hz 
frequencies  are  made  in  the 
mixer  where  the  strength  or 
relationship  of  the  two  signals 
is  effected.  The  audio  ampli- 
fier rounds  out  the  receiver 
system. 

By  this  time,  the  idea 
should  be  firming  up.  The 
transmitter  block  diagram  is 
shown  in  Fig.  2  and  is  noth- 
ing but  the  reverse  of  the 
receiver's    signal     processing. 
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Fig.  7.  Receiving  block  diagram. 


Fig,  2.  Transmitter  block  diagram. 
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Fig.  3.  Rough  spectrum  representation. 
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The  frequency  splitter  passes 
those  frequencies  between 
300  and  1000  Hz  and  senses 
those  frequencies  above  1 
kHz  (with  a  cutoff  at  about 
2,5  kHz).  The  signal  sensing 
frequencies  above  1  kHz 
trigger  or  gate  a  burst  oscil- 
lator which  I've  arbitrarily 
chosen  to  be  set  at  150  Hz. 
The  mixer  then  combines  the 
two  frequencies  and  the 
microphone  input  will  have  a 
signal  roughly  conceived  and 
shown  in  Fig,  3,  with  a  150 
Hz  triggering  signal  and  those 
frequencies  between  300  and 
1000  Hz  being  transmitted. 
Now,  before  you  say  this 
will  give  an  effective  band- 
width of  1  kHz,  it  must  be 
noted  that  due  to  combining 
the  two  signals  and  the 
inherent  mixing  processes, 
the  total  effective  bandwidth 
is  closer  to  1  kHz  plus  150 
Hz,  or  approximately  1.2 
kHz,  to  be  safe,  could  be 
considered  the  overall  band- 
width. It  should  be  under- 
stood that  we  would  not  be 
using  pulse  modulation,  since 
those  frequencies  above  1 
kHz  have  been  merely 
attenuated  and  could  be 
recovered  by  amplification  of 
the  upper  frequencies.  Also, 
since  the  usage  of  S  and  Z 
sounds  is  so  entirely  random 
in  natural  conversation,  band 


compression  would  not 
detract  excessively  from  the 
usually  less  than  ideal  condi- 
tions on  the  bands  using 
single  sideband. 

My  reason  for  not  being 
specific  with  schematics, 
printed  circuit  board  layouts, 
parts  list,  etc*,  is  that  not 
only  am  I  plowed  under  with 
projects,  but  I  also  believe 
that  there  are  many  fertile 
minds  in  amateur  radio  that 
not  only  could  conceive  the 
project,  but  also  could  bread- 
board and  build  it,  I  have 
included  a  white  noise  genera- 
tor circuit  which  is  known  to 
work;  however,  the  gating 
and  level  setting  circuitry  will 
have  to  be  designed.  All  ex~ 
peri  mentation  could  even  be 
done  by  using  two  tape  re- 
corders, but  it  must  be 
remembered  that  this  will  not 
be  high  fidelity.  If  high 
fidelity  is  desired,  go  to  2 
meters  (where,  coinciden- 
tal! y,  I  Ve  noticed  some  use  of 
speech  compressors,  much  to 
the  detriment  of  the  inherent 
quality  of  voice  communica- 
tions). 

Conclusion 

111  the  history  of  radio 
communications,  there  have 
been  repeated  cycles  of 
refinement  and  improvement. 
First,  we  had  spark  or  "noise 
generators,1*  which  were 
replaced  by  vacuum  tube 
oscillators  and  tuned  circuits, 
making  them  cover  a  smaller 
frequency  spectrum,  Then 
came  voice  communications. 
Amplitude    modulation    was. 


Fig.  4.  Noise  generator  circuit.  Note:  Values  of  output 
components  will  be  selected  during  breadboard i 'ng  (CI  and 
Rl). 
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and  still  is  to  some  extent,  a 
good  means  of  communica- 
tion.  With  congestion 
beginning  to  build  up,  other 
means  of  communication 
were  sought,  however,  and 
with  wire  communication 
pioneering,  double  and  single 
sideband  transmission  were 
studied  as  an  alternative.  The 
state  of  the  art  was  refined  as 
oscillators  became  more 
stable,  materials  became  avail- 
able, and  construction 
methods  were  standardized* 
The  military  demand  for  the 
best  available  communica- 
tions equipment  produced 
unequaled  models  for  others 
to  follow,  when  considering 
the  period  in  which  they  were 

designed. 

The  world  of  communica- 
tions is  again  at  a  turning 
point,  Amateurs  are  able  to 
"make  do"  by  using  maxi- 
mum usable  frequency  tech- 
niques and  by  selective  listen- 
ing, but  this  only  serves  to 
refine  one's  operating.  With 
the  congestion  apparent  at 
the  lower  frequencies,  an 
approach  allowing  less 
adjacent  frequency  interfer- 
ence    and     therefore     more 


effective  usage  of  the  amateur 
bands  would  seem  to  be  very 
desirable. 

We  as  amateur  radio  oper- 
ators are  '  concerned  with 
"getting  the  message 
through."  By  using  band 
compression,  we  would  not 
be  bothered  by  adjacent 
channel  interference.  How- 
ever, in  the  future,  another 
problem  will  surely  consume 
us  if  we  do  not  move  with  the 
times,  and  this  is  super-satura- 
tion. More  compactness  in 
our  frequency  bands  will  be 
necessary  and  this  is  why  I 
use  the  term  "band  compres- 
sion/' The  challenge  is  before 
us  and  amateurs  could  find 
themselves  the  pioneers  once 
again* 

I  would  like  to  express  my 
thanks  to  Ken  Frank 
WB5AKI  for  his  understand- 
ing and  encouragement  in  the 
band  compression  project.  We 
have  intentions  of  building 
and  testing  the  concept  and 
may  later  be  able  to  provide 
more  data,  schematics,  etc. 
You  would  then  see  them  in 
73  Magazine ,  unless  some 
other  fellow  amateur  beats  us 
to  it!  ■ 


Harry  J,  Miller 
99  J  42nd  Sl 
Sarasota  FL  33580 


When  installing  multi- 
tapped  output  trans- 
formers, it  is  often  confusing 
to  try  to  follow  charts  and,  in 
some  cases,  an  incorrect 
match  is  made  due  to  not 
knowing  voice  coil  imped- 
ance. To  avoid  this,  and  ob- 
tain a  perfect  match,  connect 
one  terminal  of  the  trans- 
former   to   one    side  of  the 


Matching 


voice  coiL  Connect  an  output 
meter  across  the  voice  coil. 
Introduce  a  400  cycle  audio 
signal  to  the  detector  with 
enough  attenuation  to  show  a 
low  reading  on  output  meter 
with  probe  on  any  lug.  Then, 


"     Transformers 


with  a  probe  clipped  to  open 
side  of  voice  coil,  touch  each 
lug  on  secondary  of  trans- 
former in  turn  with  the 
probe,  noting  change  in  meter 
reading. 

The   combination   of  lugs 


giving  highest  reading  is  the 
nearest  match  and  will  give 
maximum  efficiency.  This 
can  be  done  with  any  multi- 
tapped  audio  transformer  and 
applies  to  either  primary  or 
secondary,  ■ 
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-  -  build  this  10  minute  ID  timer 


would  like  to  say,  at  the 
outset,  that  there  is  noth- 
ing new  or  original  about  this 
timer.  All  the  bits  and  pieces 
were  stolen  from  various 
magazines  and  books.  How* 
ever,  I  must  modestly  admit  I 
designed  what  I  wanted  and 
made  it  work* 

Of  all  the  timers  I  have 
ever  built  before,  none  really 
ever  satisfied  me,  I  have  built 
the  tube  type  and  the  solid 
state  type  using  the  RC 
timing  method,  but  their 
accuracy  leaves  something  to 
be  desired  and  they  are  diffi- 
cult to  adjust  to  the  ten 
minute  time  period. 

Being  LED  readout  happy, 
I  decided  to  build  a  ten 
minute  readout  timer  that 
would  read  out  the  minutes, 
recycle    after    ten    minutes, 


shut  off  the  alarm  after  two 
or  three  seconds,  and  could 
be  manually  reset  at  any 
time*  This  is  a  lazy  man's 
timer  that  can  be  built  for 
less  than  a  thousand  dollars. 

The  problems  in  building 
the  counter  were  numerous, 
because  1  am  a  raw  beginner 
and  do  not  pretend  to  know 
what  goes  on  inside  those 
little  black  boxes.  Previous  to 
this  project,  I  marked  the 
fronts  of  all  my  magazines 
with  IC  circuits  that  inter- 
ested me,  along  with  the  page 
numbers  (e.g.,  all  555  timer 
circuits  and  4700  bounceless 
switch  circuits,  etc).  Then  I 
armed  myself  with  about 
twenty  dollars  worth  of 
books,  of  which  the  TTL 
Cookbook  proved  to  have  the 
most    information    in    terms 


that    I    could  almost  under- 
stand. 

I  sent  away  for  the  ECs  and 
sockets  from  the  ads  in  the 
backs  of  the  magazines  and 
bought  the  balance  of  the 
goodies  at  our  local  Radio 
Shack.  I  had  some  junk  on 
hand  and  used  that  where 
possible*  The  Radio  Shack 
salesman  asked  me  what  I  was 
building.  After  I  gave  him  all 
the  glowing  details,  he  said, 
"How  about  one  of  these 
mechanical  timers  for 
$3.50?"  1  already  had  about 
ten  bucks  worth  of  stuff 
between  my  thumb  and  fore- 
finger, and  thought  to  myself, 
"I  wouldn't  want  this  char- 
acter working  for  me,"  He 
said  "It's  all  solid  state."  Then 
1  knew  he  was  pulling  my  leg. 
I  told  him  no  self-respecting 
ham  would  use  a  mechanical 


timer  —  it  isn't  sophisticated 
enough  for  the  state  of  the 
art.  This  sophistication  does 
cost  more,  but  I  decided  to 
go  first  class. 

I  built  the  enclosure  out  of 
3/8"  thick  walnut  and  copied 
the  metal  cabinet  design  of 
those  cute  miniboxes  with 
the  slanted  overhang  in  the 
front.  If  you  decide  to  build 
your  enclosure,  the  vector- 
board  used  for  the  ICs  and 
wiring  was  4-1/2"  wide  by 
5-7/8"  long,  and  the  4  spacers 
or  legs  under  the  board  were 
1/2'*  high.  I  kept  these 
spacers  as  short  as  possible  to 
keep  my  nosy  friends  from 
getting  a  good  view  of  the 
sloppy  wiring  job.  The 
bottom  of  the  enclosure  is 
4-5/8"  wide  by  6-1/2"  long, 
the  ends  are  4-5/8"  wide  by 
3-3/8"  high,  the  top  is  4-5/8" 
wide  by  7-7/8"  long,  and  the 
sides  are  3-11/16"  high  by 
7-7/8"  long.  I  sanded  the 
walnut  lumber  first  with  #80 
grit  paper,  followed  with 
#1 20  grit,  and  finished  with 
#220  grit,  I  glued  the  ends 
onto  the  bottom  section 
(using  no  nails)  and  kept  it  in 
the  vise  for  24  hours  to  dry. 
The  sides  are  glued  to  the  top 
section  in  the  same  manner. 
After  this  section  dried,  I  cut 
the  front  at  an  angle  to  give 
that  overhang  effect.  The 
finish  on  the  cabinet  is  hand- 
rubbed  like  the  finest  furni- 
ture. 

I  used  Radio  Shack's  ,1" 
vectorboard  for  construction, 
keeping  all  components  above 
the  board  and  the  rat's  nest 
below.  I  ran  reset,  ground,  and 
positive  bare  buses  of  solid 
#20  copper  wire  as  near  the 
ICs  as  possible,  and  threaded 
them  up  and  down  through 
the  holes  to  hold  them  firmly 
in  place.  The  readout  was 
fastened  to  a  small  piece  of 
vectorboard  about  1-1/2" 
square  using  an  IC  socket  and 
fastening  all  1/4  Watt  re- 
sistors on  the  same  board.  All 
wires  that  leave  the  board 
were  the  stranded  type,  for 
flexibility.  This  makes  it 
easier  to  fit  the  readout  to 
the  hole  in  the  panel  and  to 
hook  up  the  speaker  and  con- 
trols. 1  left  these  wires  objec- 


1t2 


tionably  long  so  I  could 
assemble  them  out  of  the 
cabinet  and  get  the  circuit 
board  in  and  out  of  the 
cabinet  without  a  fight,  At 
this  time  I  must  admit  there 
was  an  architectural  mistake 
in  the  design  of  the  cabinet. 
The  front  is  too  thick  to 
accept  the  tone  control  and 
the  push-button  switch,  1  had 
anticipated  this  and  made  the 
front  1/4"  thick,  but  I  still 
had  to  chisel  out  enough 
wood  to  make  them  reach. 

The  speaker  is  mounted  on 
the  rear  of  the  cabinet  with 
three  thumbtacks.  It  is  an  8 
Ohm  2"  Radio  Shack 
speaker.  The  voltage  regulator 
is  mounted  on  the  left  side  of 
the  rear  cabinet.  The  heat 
sink  js  a  piece  of  1/8"  scrap 
aluminum  with  mounting 
holes  drilled  to  match  the 
mounting  holes  in  the  regu- 
lator. There  was  a  mechanical 
engineering  problem  here, 
however,  The  regulator  is 
slightly  dome-shaped,  and  the 
point  of  the  dome  just 
touched  the  aluminum  when 
the  regulator  was  drawn 
down  tight  with  sheet  metal 
screws.  I  healed  this  problem 
by  folding  some  aluminum 
foil  into  a  thick  pad,  placing 
it  in  between,  and  drawing  it 
down  tight 

The  power  supply  is 
simple  and  easy  to  build.  The 
despiker  capacitors  are 
perhaps  the  most  important 
Stems  in  the  project  I  believe 
all  the  problems  that  I 
describe  later  could  have  been 
avoided  if  I  had  included 
them  in  the  first  failure.  The 
diodes  are  from  my  junk  box 
—  the  bullet  type.  The  voltage 
regulator  is  an  IVI39GK,  but 
any  5  volt  1  Amp  job  could 
be  used.  The  filter  capacitor 
could  be  increased  to  3000 
uF  as  the  power  supply  volt- 
age is  at  the  bare  minimum. 

The  60  Hertz  line  fre- 
quency is  divided  by  IC1  and 
IC2  to  give  a  one  second 
pulse.  This  is  connected  to 
the  decimal  point  on  the 
readout  through  a  220  Ohm 
1/4  Watt  resistor,  and  pulses 
every  second  to  give  an 
indication  that  the  timer  is 
working.    This    one    second 
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pulse  is  then  divided  by  IC3 
and  IC4  to  give  a  one  minute 
putse  or,  to  be  more  exact,  to 
give  a  pulse  every  minute. 
The  one  minute  pulses  are 
then  counted  by  IC5,  and  its 
binary  output  is  fed  into  IC6, 
which  drives  the  seven  seg- 
ment readout.  I  used  a  7448 
driver  and  a  common  cathode 
readout  because  I  had  them 
on  hand.  Most  circuits  use  a 
7447  driver  with  a  common 
anode  readout,  and  use  series 
resistors  to  limit  the  current 
in  the  segments.  I  tried  my 
readout  without  any  resistors 
by  hooking  it  up  direct,  but  it 
wasn't  bright  enough.  I  exper- 
imented with  various  pull  up 
resistors,  starting  at  500 
Ohms  and  working  my  way 
down  until  I  was  satisfied 
with  the  brightness.  I  settled 
for  220  Ohms,  as  1  had  a  lot 
of  them  on  hand  {the  seg- 
ments were  drawing  15  mA 
current  with  a  maximum 
rating  of  25  mA}.  This  is  a 
very  nice,  clear,  bright  read- 
out, and  not  very  expensive. 
IC7  is  a  555  timer  wired  in 
the  monostable  mode  with 
RC  values  to  give  a  2.2 
second  output  on  pin  3, 
which  is  used  to  drive  the 
alarm  circuit.  I  arrived  at 
these  values  from  the  chart 
that  came  with  the  555  timer. 
The  first  try  gave  me  exactly 
what  I  wanted,  I  discovered, 


Fig.  h  Ten  minute  ID  timer, 

when  breadboarding  this 
circuit,  that  it  would  trigger 
when  I  pushed  my  mike 
button  or  flicked  the  switch 
on  my  desk  lamp.  I  learned 
by  reading  my  various  books 
that  the  input  pin  2  must  be 
held  high  until  the  negative 
pulse  arrives  to  trigger  the 
timer.  What  a  problem!  I  also 
needed  a  negative  pulse  every 
ten  minutes  to  trigger  the 
timer.  The  7490  goes  tow  at 
the  end  of  the  ten  minute 
period  and  stays  low  until  the 
count  of  eight.  What  a  prob- 
lem! At  this  point  I  needed 
help  and  found  it  by  way  of 
ham  radio. 

Another  ham,  Jack 
Sponeybarger  (a  retired  elec- 
trical engineer),  gave  me  the 
idea  for  the  quick  pulse  and 
suggested  the  values  that 
worked  on  the  first  try.  This 
circuit  uses  two  gates  of  the 
7400  IC  and  works  as  fol- 
lows: The  Ik  resistor  holds 
pins  4  and  5  of  U1 B  low, 
which  in  turn  holds  pin  6  of 
U1  B  high  and  keeps  the  trig- 
gering pin  2  of  the  timer  high. 
At  this  time,  the  inputs  of 
U1A  pins  1  and  2  are  either 
high  or  low,  depending  where 
the  count  is  at  any  particular 
time.  If  they  are  low,  then 
pin  3  of  U1A  is  high.  When 
pins  1  and  2  go  high  at  the 
beginning  of  the  count  of 
eight,    pin    3    goes    low    but 


nothing  happens  across  the 
capacitor  C6,  because  the 
other  side  of  the  capacitor  is 
held  low  by  the  1  k  resistor. 
Please  don't  get  lost  yet,  for 
the  real  action  is  about  to 
take  place.  When  the  7490 
counter  reaches  the  end  of 
the  count  of  ten,  its  "D" 
output,  pin  11,  goes  low,  pins 
1  and  2  of  U1  A  go  low,  and 
pin  3  goes  high,  causing  a 
brief  positive  spike  across  C6. 

Now  for  the  thrilling  part 
of  the  action.  This  positive 
spike  causes  pins  4  and  5  of 
U1  B  to  go  high  and  pin  6  to 
go  low,  thus  triggering  the 
555  delay  timer.  The  only 
time  the  555  is  triggered  is  on 
the  negative  going  edge  of  the 
output  from  the  7490 
counter,  I  was  quite  proud  of 
this  circuit,  thinking  it  was 
very  original,  but  I  later  on 
found  several  versions  in  the 
TTL  Cookbook  disguised  as 
negative  or  positive  edge  trig- 
gering circuits.  There  are 
other  ways  of  doing  this;  I 
tried  most  of  them,  but 
decided  to  let  well  enough 
alone. 

The  alarm  circuit  is 
another  555  timer  and  is  a 
triggerable  astable  multivibra- 
tor. This  was  stolen  directly 
from  a  recent  13  Magazine 
article  describing  a  keying 
monitor  circuit.  It  is  almost 
the     same,     except    that     I 
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eliminated  the  volume 
control  that  was  located 
ahead  of  the  speaker  and 
changed  a  few  values  here  and 
there  to  match  my  junk  box. 
The  100k  pot  is  the  tone 
control,  which  varies  the  tone 
from  an  ear-piercing  high  to 
an  annoying  growl.  This  is  a 
beauty,  and  is  the  only  one  I 
have  ever  built  from  a  555 
that  worked  properly. 

Manually  resetting  the 
timer  to  zero  was  my  biggest 
problem.  This  takes  a  bit  of 
doing,  especially  when  using  a 
cheap,  normally  closed  push- 
button switch.  I  tried  every 
bouncetess  switch  circuit  I 
could  find,  but  nothing 
worked  100%,  Every  time  I 
went  to  show  off  my  timer,  I 
had  to  push  the  reset  button 
a  half  dozen  times  to  get  it 
set  to  zero.  I  would  get  a 
count  of  one,  and  sometimes 
as  high  as  an  eight.  Every- 
thing else  worked  nicely. 

The  ten  minute  cycle 
worked  fine,  and  the  alarm 
sounded  for  2.2  seconds.  The 
timer  proceeded  merrily  on 
its    way    with    the    decimal 


point  blinking  every  second 
as  planned,  but  she  would  not 
reset  worth  a  hoot.  They 
make  bounceless  switches  for 

a  price,  but  I  was  determined 
to  make  this  one  work- 
Finally,  1  tried  a  circuit  I 
copied  from  the  TTL  Cook* 
book.  It  consists  of  the  other 
two  gates  of  the  7400  IC  and 
the  associated  goodies.  This 
was  better,  but  not  perfect, 
until  I  added  C7  to  pin  8  of 
U1 D,  which  gave  me  one 
failure  in  about  ten  tries. 

I  took  the  little  jewel  to 
work  to  show  it  off,  and 
Murphy's  Law  set  in.  After  a 
short  time,  the  damn  thing 
began  to  beep  every  second,  I 
told  the  fellows  I  had  de- 
signed it  that  way.  1  brought 
it  home  and  started  to  tune 
up  my  rig.  The  alarm  went 
off  and  it  began  to  count  like 
crazy.  After  all  that  work  I 
had  the  only  timer  in  the 
world  that  couldn't  be  used 
in  a  ham  shack.  My  ham 
buddies  were  very  helpful, 
making  some  good  and  some 
wise  guy  suggestions.  One 
fellow  said  I  shouldn't  have 


used  a  wooden  cabinet,  so  I 
wrapped  the  little  dud  up 
tight  in  aluminum  foil  —  but 
that  didn't  help.  It  did  tell 
me,  however,  that  the  rf  was 
coming  through  the  line  cord. 
All  the  while,  I  was  thinking 
that  1  could  have  painted  my 
window  sills  this  summer 
instead  of  fiddling  with  this 
thing.  I  was  about  to  hide  the 
thing  in  the  midst  of  all  my 
other  failures  and  unfinished 
projects  when  I  decided  to 
try  it  in  another  outlet.  When 
I  unplugged  it,  I  noticed  my 
line  cord  was  about  4"  from 
my  coax  on  the  rig.  When  1 
plugged  it  into  another 
outlet,  it  worked  fine,  even 
when  I  sat  it  on  top  of  the 
rig,  right  over  the  finals. 

When  I  reflect  back  on  the 
last  problem,  I  believe  I  was 
thinking  (ike  an  engineer 
instead  of  a  technician. 

t  still  was  not  satisfied 
with  the  reset  circuit.  It  was 
at  this  point  in  time  that  I 
added  the  .01  uF  capacitors 
that  I  mentioned  earlier.  That 
was  without  a  doubt  the 
source  of  all  my  troubles.  We 


have  a  computer-controlled 
milling  machine  at  work,  and 
I  noticed  that  every  IC  on  the 
circuit  boards  had  a  .01  uF 
from  the  positive  input  pin  to 
ground.  They  were  located  as 
close  as  practical  to  the  IC.  I 
can  now  plug  it  into  the 
outlet  behind  my  rig,  set  it  on 
top  over  the  finals,  take  it  to 
work  where  they  have  loads 
of  line  noise,  and  the  little 
beauty  works  perfectly.  I  can 
now  reset  it  100  times  out  of 
100  tries. 

This  miracle  of  modern 
digital  electronic  engineering 
has  been  running  24  hours  a 
day  since  last  July,  counting 
and  indicating  the  minutes, 
blinking  the  seconds  and 
sounding  the  alarm  every  ten 
minutes.  1  never  unplug  it, 
except  to  take  it  somewhere 
to  show  it  off,  My  XYL  was 
annoyed  a  little  for  the  first 


month    or    so,    but 


I 


would  change  the  tone  to 
another  pitch  to  break  the 
monotony.  I  guess  she  finally 
decided  that  as  long  as  that 
thing  buzzes,  the  OM  is  not 
working  on  it.  ■ 
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The  big  plus  is  quality  in  all 
Amphenor  connectors: 

83-1 SP  i PU259)  plug.  Time  proven 
UHF  standard  of  performance. 

83*1  R  (SO-239).  Popular  UHF 
chassis  receptacle, 

82-3202  (N  type).  Your  best  choice 
for  weatherproof  antenna  connec- 
tions. Plus  low  VSWR  through 
11  GHz. 

31-202  (BNC  plugs).  Combines 
performance  and  convenience 
for  low  power  levels. 

You  deserve  nothing  less  than 
quality-engineered  Amphenol 
connectors. 

See  your  Amphenol  dealer  for  all 
your  coaxial  connector  needs- 
soon. 
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D.  Bon  20&3  Sanio  Cterp,  CA,     95051 


Brand  new,  made  by  CDC  for 
m  icroprocesso  r  te  rmi  nals.  1 1 0  VAC 
In,  regulated  and  adjustable  DC 
outputs.  Overvoltage  protected  +5, 
-12.  Power  status  signal.  Fan. 
Schematic  Original  list  $600+. 
From  stock,  UPS  paid,  custom  foam 
box.  guaranteed, 

$50.00 
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A  complete  line  of amateur  H.F.  and  V.H.F,  equipment  including  the  best 
names  in  the  business. 

Liberal  discounts  to  licensed  amateurs,  has  been,  and  still  is,  our  policy  — 
trade-ins  accep  ted. 

For  your  amateur  needs  from  $1  to  $????? 
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The  interest  in  ATV  is 
due,  at  least  in  part,  to 
the  availability  of  reliable  470 
MHz  commercial  surplus  gear 
at  very  reasonable  prices.  73 
Magazine  has  had  RCA  trans- 
mitter strips  advertised  for 
fifteen  dollars  from  DuPage 
FM,  and  Gregory  has  had  GE 
equipment,  both  transmitter 
and  receiver  strips,  for  twelve 
to  thirty  dollars.  With  the 
advent  of  small  compact  solid 
state  modulators  (Tom 
O'Hara's  W60RG  modu- 
lator), it  has  become  both 
simple  and  cheap  to  put  your 
ham  station  on  ATV. 

Most  ATVers  are  members 
of  a  club,  even  if  it  only  has 
five  or  six  members,  or  they 
work  together  in  groups  of 
two  or  three.  It  ain't  much 
fun  sending  a  picture  if 
nobody  sees  it! 

Since  conversions  of  the 
RCA  CMU-15,  GE  Progress 
Line,  and  Motorola  T44  have 
been  pretty  well  covered  else- 
where, this  part  of  the  job  is 
no  longer  considered  to  be  in 
the  realm  of  mumbo-jumbo 
and  we  need  not  go  into  any 
detail  on  conversions  as  such. 
Generally,  the  conversion 
consists  of  building  a  power 
supply,  lengthening  the  grid 
lines  on  the  RCA,  or  just 
retuning  the  GE  to  the  cor- 
rect frequency.  The  Motorola 
with  its  2C39s  is  a  little  dif- 
ferent, but  it  still  puts  a 
potent  signal  on  the  air*  We 
compieted  the  first  rough 
conversion  on  our  new  RCA 
CMIM  5  in  four  evenings  and 
a  Saturday* 

Neither  do  we  plan  to  go 
into  the  receiver  conversion. 
The  receiver  can  be  as  compli- 
cated or  as  simple  as  you 
wish.  We  know  of  five  guys 
locally  who  are  on  ATV, 
Four  of  us  use  RCA  CMU-1 5s 
and  one  uses  the  GE  Progress 
Line.  All  of  us  used  the  same 
general  conversion  informa- 
tion for  the  transmitter  strips, 
but  no  two  of  us  are  going 
the  same  route  on  our  re- 
ceiver conversions.  Just  use 
your  imagination.  Rather 
than  get  into  the  particulars, 
we  are  going  into  customizing 
your  gear  after  you  have  it 
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working  and  putting  out  an 
acceptable  picture. 

Customizing  your  gear 
allows  you  to  take  a  mass- 
produced  item  and  convert  it 
to  your  own  uses.  This  allows 
your  own  personality  quirks 
to  come  through.  This  thing 
of  personalizing  your  equip- 
ment has  become  a  big  thing 
with  the  American  male. 
Note  the  number  of  automo- 
bile speed  and  customizing 
shops,  even  such  things  as 
firearms  with  customized 
grips,  cases,  and  holsters,  or 
do-it-yourself  home  re- 
modeling, built-ins,  and  add- 
a-room  projects.  These  are  all 
fair  game  for  the  avid  do-it- 
yourselfer,  so  why  not  your 
ATV  rig? 


Fig.  7.  Partial  schematic. 

There  are  not  many  appli- 
ance operators  among  the 
ranks  of  the  ATV  fraternity. 
Until  recently,  there  was  just 
no  commercially  made  ATV 
available,  so  anyone  on  ATV 
had  to  be  a  home  brewer.  In 
getting  my  ATV  station  on 
the  air,  I  had  a  lot  of  fun  and 
learned  a  good  deal  about 
UHF  as  well  We  now  have 
really  effective  PTT  type 
operation,  and  this  makes  for 
a  lot  of  fun  and  satisfaction. 

My  ATV  station  is  not  the 
quick  and  easy  type.  We  had 
been  active  on  ATV  for  some 
time  when  we  got  tired  of 
throwing  two  or  three 
switches  and  waiting  for  the 
video    to    come   on,   so   we 


decided  to  make  further 
refinements.  We  had  removed 
the  coaxial  filter  between  the 
antenna  PI  tuning  section  and 
the  antenna  switching  relay. 
In  this  unit  the  antenna 
switching  relay  coil  is  in  the 
cathode  circuit  of  the  5894 
second  tripler-driver  stage. 
There  is  19  volts  available  at 
this  point,  used  to  control  the 
TR  relay.  When  excitation 
and  B+  is  applied,  the  second 
tripler-driver  conducts, 
causing  the  relay  to  switch 
the  antenna.  The  B+  is 
applied  through  a  relay  on 
the  power  supply  strip  on  the 
original  chassis.  We  had  con- 
sidered  using  the  original  TR 
switch;  however,  when  we 
removed  the  coaxial  filter  to 


Have  You  Tried 
Television  ? 


-  -  it's  easier  than  you  think 


Ralph  B.  Mott  WB4KTY 
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broaden  out  the  bandpass,  we 
were  left  with  about  fourteen 
inches  of  open  space  to  fill 
between  the  output  PI 
section  and  the  TR  switch. 
The  TR  switch  was  located 
on  the  front  of  the  chassis. 
After  some  thoughtful 
moments,  we  decided  to  leave 
the  short  four  inch  piece  of 
coax  undisturbed  due  to  the 
way  it  was  attached  to  the 
antenna  matching  assembly 
enclosure.  Also,  this  area  is 
rather  crowded,  and  all  space 
saving  ideas  must  be  utilized, 
including  mounting  the 
modulator  circuit  board  on 
the  underside  of  the  chassis. 
Since  the  original  TR  switch 
must  be  shielded  if  it  is  to  be 
used,  there  just  was  not 
enough  room  for  all  that  had 
to  fit  there. 

We  found  that  an  old  TR 
switch  out  of  a  junked  ARC-3 
would  work  as  well  as  the 
original.  Mounting  it  directly 
on  the  rear  panel  within  three 
inches  of  the  PI  network 
output  allowed  us  to  solder 
directly   to   the   cable  which 


was  already  there.  We  com- 
pletely removed  and  dis- 
carded the  original  TR  switch 
along  with  the  components  in 
the  box  with  the  relay.  This 
included  the  1N48  diode  and 
the  48k  and  100k  resistors, 
which  we  soon  discovered 
was  where  the  rf  came  from 
which  was  available  at  pin  8 
on  the  11  pin  metering  socket 
on  the  top  of  the  chassis.  We 
now  use  an  rf  loop  coupled 
directly  to  the  antenna  coax 
line  for  an  rf  indicator.  This 
works  very  well  and  gives  a 
true  indication  of  the  rf 
power  level  if  properly  cali- 
brated. It  can  also  be  used  to 
check  swr  by  reversing  the 
leads  in  the  line. 

If  the  ARC-3  arrangement 
does  not  appeal  to  you  and 
you  have  a  24  volt  trans- 
former and  relay  knocking 
around  the  shack,  it  would 
work  just  as  well  to  build  up 
a  small  power  supply  for  the 
TR  switch.  We  made  every* 
thing  in  the  rig  straight  PTT 
and  mounted  our  24  volt 
relay  directly  on  the  chassis 


of  the  power  supply.  We 
prefer  24  volt  control  cir- 
cuitry to  110  volt  control  for 
obvious  reasons.  Holding  110 
volts  in  your  hand  on  a  PTT 
button  does  not  seem  to  be 
the  best  way  to  go*  For  those 
brave  souls  using  110  volt 
control,  the  extra  trouble  of 
the  24  volt  supply  can  be 
eliminated. 

Using  19  volts  available  at 
the  relay  end  of  the  RFC  in 
the  cathode  Sine  saves  running 
another  line  from  the  power 
supply  to  the  transmitter 
chassis.  If  it  is  desired  to  use 
an  external  24  volt  source  to 
operate  the  TR  switch,  the 
cold  end  of  the  RFC  in  the 
cathode  circuit  must  be 
grounded,  because  the  coil  of 
the  original  TR  relay  was  part 
of  the  cathode  resistance  in 
the  5894, 

To  mount  the  new  ARC-3 
TR  switch,  drill  two  5/8" 
holes  on  2Vt*f  centers,  remove 
the  RCA  plug  from  the  end 
of  the  coax  cable,  and  solder 
the  coax  directly  to  the  input 
of  the  new  TR  switch.  Then 


retune  and  you  are  in 
business. 

One  word  of  caution: 
When  we  were  originally  con- 
verting our  CMU-15,  we  had 
some  circuitry  underneath 
the  rf  cage  bottom  plate. 
After  a  while,  a  short 
developed  which  completely 
killed  the  signal.  The  rig 
would  work  with  the  bottom 
of  the  rf  cage  removed,  but 
not  when  it  was  in  place.  We 
found  that  one  of  the  screws 
holding  the  bottom  plate  in 
place  extended  through  the 
plate  far  enough  to  short  one 
of  the  grid  lines.  When  we 
removed  the  screw  and 
plugged  the  hole,  we  had  no 
more  trouble. 

The  small  size  and  potent 
15  Watt  signal  make  the 
CMU-15  a  natural  for  mobile 
or  portable  operation,  making 
possible  good  on-site  displays 
at  hamfests  and  meetings.  As 
soon  as  the  power  supply  has 
been  completed,  we  are  look- 
i  ng  forward  to  an  AT  V 
session  with  an  aircraft 
mobile.  Should  be  fun  I  ■ 


Loran  Joly  WBt&KTH 
432  Central  Ave, 
Mora  MN  5S0S1 


Quick  Vertical 


-  -  for  20  and  40 


Verticals  have  always 
performed  well  on  the 
long  haul  DX  contacts  that 
many  hams  enjoy  participat- 
ing in.  The  vertical  radiates 
power  at  a  very  low  angle, 
enhancing  the  possibility  of  a 
DX  contact.  The  dipole 
radiates  power  at  a  much 
higher  angle. 

The  antenna  I  am  going  to 
describe  was  designed  for 
simplicity.  It  is  simple  to 
erect,  taking  a  matter  of  an 


hour  or  so,  and  will  not  make 
a  dent  in  your  wallet! 

The  radiating  portion  of 
the  antenna  is  made  of  #18 
wire.  Many  other  sizes  may 
also  be  used.  Cut  the  wire  to 
a  length  of  28  feet.  The  wire 
may  then  be  held  up  in  a 
number  of  ways.  A  well-used 
scheme  has  been  to  run  the 
wire  up  a  wooden  pole. 

Once  the  wire  is  held  up 
vertically,  you  can  proceed  to 
hook   up    the   feedline.   The 


feed  line  used  is  ordinary 
speaker  wire,  commonly  sold 
at  Radio  Shack  stores.  It  just 
so  happens  that  the  speaker 
wire  has  an  impedance  of 
approximately  45  Ohms,  and 
works  beautifully  as  a  bal- 
anced feeder.  Hook  up  one 
side  of  the  line  to  the  base 
(the  wire)  of  the  vertical,  and 
the  other  wire  to  a  ground 
rod,  at  least  5  feet  long.  It  is 
also  advisable  to  have  4  or 
more  ground  radials  each  33 


feet  in  length  connected  to 
the  ground  rod. 

After  the  feed  line  has  been 
brought  into  the  shack,  it  will 
have  to  be  trimmed  to  a 
length  that  will  reflect  the 
least  amount  of  current,  as 
the  antenna  does  not  resonate 
exactly  on  the  20  and  40 
meter  bands.  A  bit  of  juggling 
with  the  length  of  the  anten- 
na feedHne  will  give  you  a 
respectable  match.  If  you 
start  by  tuning  the  antenna 
up  on  the  40  meter  band,  the 
20  meter  band  wilt  also  have 
a  low  swr  with  the  same 
length  of  feedline. 

This  antenna  works  well 
on  both  20  and  40  meters, 
with  an  swr  of  1.3:1  on  both 
bands.  The  antenna  is  quite 
broadbanded;  it  is  possible  to 
operate  both  CW  and  SSB  on 
both  bands.  After  putting  up 
this  antenna,  the  first  station 
I  worked  was  a  Russian, 
Although  this  antenna  works 
well  as  a  regular  home-QTH 
antenna,  it  is  especially  suited 
for  portable  operation  and 
use,  due  to  its  ease  of  con- 
struction and  erection.  ■ 
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W.  J+  Frudhemme  WB5DEP 
1405  Richland  Avenue 
Metame  LA  70001 


Try 
Power  Saver  Logic 


-  -  a  guide  to  CMOS  applications 


Appearing  for  the  first 
time  commercially  in 
1968,  complementary  metal 
oxide  silicon  (CMOS) 
logic  elements  have  been 
steadily  advancing  and  are 
presently  competing  strongly 
with  other  logic  families. 
These  devices  are  monolithic 


integrated  circuits  containing 
P~channel  and  N-channel 
enhancement  type  MOS  field 
effect  transistors*  The 
MOSFETs  exhibit  high  input 
impedance  (requiring  very 
low  input  driving  currents) 
and  can  operate  over  a  wide 
range  of  supply  voltages  (3  to 
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Fig.  h  Diagram  showing  (a)  a  conventional  2-input  NOR  gate 
and  (h)  a  fufly  buffered  2-inpui  NOR  gate. 


15  volts).  Also,  the  comple- 
mentary arrangement  of  the 
two  output  transistors  pre- 
vents both  from  being  turned 
on  simultaneously.  As  a  re- 
sult, there  is  no  direct  path 
for  dc  current  flow  and  con- 
sequently power  drain  is  very 
low. 

CMOS  devices  also  exhibit 
an  almost  ideal  logic  transfer 
characteristic,  meaning  that 
they  have  exceptionally  high 
noise  immunity.  As  an  exam- 
pie,  CMOS  logic  elements 
have  a  guaranteed  noise 
margin  of  about  1*5  volts, 
while  other  logic  elements 
(such  as  TTL)  have  noise 
margins  of  only  0,4  volts* 

These  main  features  -  the 
low  power  consumption, 
operation  over  a  wide  range 
of  supply  voltages,  and  high 
noise  immunity  —  make 
CMOS  logic  easy  to  work 
with.  However,  like  other 
logic  families!  certain  design 
rules  must  be  followed  if 
successful  results  are  to  be 
obtained.  In  many  cases,  the 
design  rules  are  different 
from  past  practices  with  TTL 
logic,   and    these  differences 


will   be  discussed   in   greater 
detail  in  subsequent  sections. 

The  technology  is  also 
improving  as  more  and  more 
manufacturers  compete  to 
produce  smaller,  lower  priced 
chips  containing  more  com- 
plex circuits.  There  is  pres- 
ently a  large  assortment  of 
medium  and  large  scale  inte- 
grated circuits  to  choose  from 
in  building  communication 
systems,  instruments,  and 
computer  interfaces,  includ- 
ing microprocessor  applica- 
tions. In  addition,  you  may 
choose  from  standard  non- 
buffered  logic,  or  the  f,B" 
series  of  fully  buffered  gates. 
Fig.  1  contains  a  typical 
diagram  of  both  a  conven- 
tional NOR  gate  and  a  fully 
buffered  NOR  gate.  The 
input  gate  protection  circuits, 
not  shown  in  this  figure,  will 
be  discussed  later. 

While  there  are  some  dif- 
ferences among  the  various 
m  an  u  f  ac  t  u  rers  concerning 
specifications,  there  are  cer- 
tain definitions  that  all  gen- 
erally agree  on.  These  basic 
parameters  along  with  their 
symbols  and  definitions  are 
shown  in  Fig,  2.  In  working 
with  CMOS  circuits,  you 
should  become  familiar  with 
the  various  parameters  con- 
tained in  this  chart  to  avoid 
exceeding  the  power  limita- 
tions of  the  devices  and  also 
as  an  aid  in  debugging  new 
systems- 
CMOS  CHARACTERISTICS 
AND  FEATURES 

The  CMOS  family  is 
unique  in  that  It  contains 
many  of  the  same  functions 
found  in  TTL,  while  also 
providing  special  functions 
not  available  in  any  other 
logic  family.  The  following  is 
a  partial  listing  of  some  of  the 
functions  available: 

1.  NOR  gates  (2,  3,  4, 
and  8  Input) 

2,  AND    gates    (2,    3, 
and  4  input) 

3,  OR  gates  (2,  3,  and 
4  input) 

4.  NAND  gates  {2,  3, 

4,  and  8  input) 

5,  Inverters    and    Buf* 
fers 

6,  Complex     gates 


V18 


(exclusive  OR,  NOR, 
etc.) 

7.  Flip-flops  (R-Sf  Df 
J-K,Tri-State) 

8.  Counters  (BCD, 
Binary,  Decade,  Up/ 
Down) 

9.  Registers 

1  0.  Decoders/ Demulti- 
plexers 

1  f«  Decoder/Drivers 
12.  Analog  Switches 
The  analog  switches  are 
unique  and  have  no  TTL 
equivalent*  In  addition,  there 
are  hex  contact  bounce 
eliminators  (MC1 4490), 
watch/clock  circuits 
(MCI  4440),  oscillator/ 
dividers  (MCI  4450),  and  tone 
encoders  such  as  the 
MCI  4410, 

Comparison  to  TTL 

In  general,  CMOS  specifi- 
cations are  a  bit  loose  when 
compared  to  the  rigid  para- 
meters of  TTL  logic.  Indus* 
trywide,  there  are  variations 
between  devices  of  different 
manufacturers,  as  well  as 
variations  between  devices 
produced  by  the  same  sup- 
plier However,  being  aware 
of  these  differences  should  be 
sufficient  for  you  to  over- 
come any  problem  areas  that 

may  arise.  Also,  it's  impor- 
tant to  realize  that  many 
parameters  such  as  current, 
voltage,  and  ac  characteristic? 
are  standard  for  all  devices. 

As  mentioned  previously, 
the  primary  advantages  of 
CMOS  over  TTL  include  low 
power  dissipation,  low 
quiescent  current,  high  noise 
immunity,  high  fan-out,  and 
reliable  operation  over  a  wide 
range  of  supply  voltages. 
These  features  are  sum* 
marized  in  Fig,  3  and  will  be 
discussed  in  greater  detail 
throughout  this  article. 

Quiescent  Current  and  Power 
Dissipation 

In  order  to  understand  the 
low  power  operation  of 
CMOS  devices,  let's  review 
the  circuit  structure  of  a  typi- 
cal inverter  stage.  Fig.  4 
shows  a  basic  CMOS  inverter 
including  input  protection 
circuitry. 

In  the  quiescent  state,  one 


PARAMETER 
Input  Current 


SYMBOL 
■in 


Input  High  Voltage 


Input  Low  Voltage 


V 


IH 


DEFINITION 

The  amount  of  current  flowing  into  the  device 
at  a  particular  voltage  on  the  input  terminal 
and  also  a  specified  Vqq* 

The  range  of  input  voltages  that  represent 
high  logic  level. 


V|L 


The  range  of  input  voltages  that 
low  logic  level. 


represent  a 


Minimum  Input 

High  Voltage 

V|H(MIN) 

Maximum  Input 

Low  Level 

VjlCMAX) 

Output  High  Current 

■oh 

Output  Low  Current 


>OL 


Quiescent  Power 

Supply  Current 

*OD 

Source  Voltage 

vss 

Drain  Voltage 

Vdd 

Output  High  Voltage 

vOH 

Output  Low  Voltage 

vol 

Minimum  input  high  level  allowed. 


The  maximum  low  level  input  logic  allowed. 

The  amount  of  drive  current  flowing  out  of 
the  device  at  a  logic  high  level  output 
voltage  and  VrjQ* 

Drive  current  flowing  into  the  device  at  a 
logic  low  level  output  voltage  and  Vpp. 


Current  flowing  into  the  drain  terminal- 
Positive  potential  on  the  device. 

Negative  or  reference  power  supply  (usually 
ground  potential^ 

Output  voltage  for  a  high  level  logic. 

Output  voltage  for  a  low  level  logic, 


Fig,  2.  Parameters,  symbols^  and  definitions  for  CMOS  devices. 


output  transistor  is  off  while 
the  other  is  on.  For  this 
reason,  the  only  direct  path 
for  dc  current  flow  is  leakage 
through  the  input  protection 
diodes,  This  current  flow  is 
small  and  is  on  the  order  of  1 
nanoamp. 

Only  when  the  device 
changes  state  does  any  signifi- 
cant current  flow  occur,  and 
this  is  due  mainly  to  the 
charging  and  discharging  of 
internal  and  external  capaci- 
tances. Once  these  capaci- 
tances    are     fully     charged, 


current  flow  ceases  again. 
Therefore,  most  of  the  power 
consumption  occurs  at  short 
intervals  during  the  transition 
of  one  logic  state  to  another. 

Power  dissipation  in 
CMOS  devices  is  therefore 
directly  proportional  to  the 
supply  voltage,  frequency, 
output  load  (capacitance), 
and  one  other  factor  —  the 
rise  time  of  the  input  signal. 
This  relationship  is  sum- 
marized in  Fig,  5- 

To  determine  why  capaci- 
tance plays  such  an  important 


part  in  power  drain,  we  must 
look  to  the  input  charac- 
teristics of  the  devices.  Since 
the  input  stage  of  one  device 
is  usually  the  output  load  of 
the  preceding  device,  the  two 
are  usually  interrelated*  The 
input  of  all  CMOS  gates  may 
be  represented  as  a  resistor 
with  a  value  of  1 0^2  Ohms  in 
parallel  with  a  5  pF  capacitor. 
As  CMOS  devices  are  added 
in  parallel,  the  total  capaci- 
tance increases  as  the  sum  of 
the  capacitances  of  the  indi- 
vidual gates,  For  this  reason, 


STANDARD 

LOW  POWER 

CMOS 

CMOS 

PARAMETER 

TTL 

TTL 

(5  Volt) 

(10  Volt! 

Quiescent  Power 

(per  gate) 

10  mW 

1  mW 

5nW 

10nW 

Power  Dissipation 

(per  gate) 

80  mW 

18  mW 

5mW 

20  mW 

Noise  Immunity 

1  Volt 

1  Volt 

2  Volts 

4  Volts 

Toggle  Frequency 

35  MHz 

3  MHz 

5  MHz 

10  MHz 

Propagation  Delay 

10  nsec 

33  nsec 

60  nsec 

25  nsec 

Input  Current 

1*6  mA 
1OST0TTL 

0.1 8  mA 

±10pA 

±10pA 

Fan-Out 

or 

40-74L 

1f>74L 

50* 

50* 

Input  Impedance 

5000  £2 

50,000  n 

10T2  Ohms 

1012  Ohms 

Output  Impedance 

ioo  n 

10  ft 

400  n 

200  £2 

*  Depends  on  propagation  delays. 

^                                                           M-                              M        *»*»**■    ■                        _                                                                                                                  — m ■ —     m 

Fig.  3.  Comparison  of  standard  TTL,  low  power  TTL,  and  CMOS  devices 
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/v#.  4.  Bers/c  CMOS  inverter  with  input  protection.  CJ  —  5  pF; 
Rf  -200tt;Dl  -25  V; D2 -  50  V; D3  -  25  V; Input:  tr=  tf 
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the  propagation  delays  and 
capacitance  load  (not  the 
input  driving  load)  are  the 
factors  that  ultimately  deter- 
mine the  fan -out  limits  of  the 
device. 

Input  Current  Gate  Protec- 
tion, and  Noise  Immunity 

As  mentioned  previously, 
the  input  impedance  of 
CMOS  devices  is  extremely 
high,  Consequently,  very 
little  driving  current  is  re- 
quired for  the  device  to 
change  its  state,  or  switch. 
Typically,  the  input  current  is 
±10  pA.  This  low  input 
current  requirement  is  the 
reason  that  fan-out  for  the 
CMOS  family  approaches  50 
(limited  by  the  propagation 
delay),  compared  to  TTL 
with  a  fan-out  of  only  10 
gates.  However,  in  most  appli- 


cations, the  propagation 
delays  will  usually  limit  fan- 
out  to  20  gates  or  less.  There 
seems  to  be  some  discrepancy 
here,  since  many  manufac- 
turers specify  propagation 
delays  at  5  V  or  10  V,  20 
nsec  transition,  and  a  15  pF 
load.  The  problem  area  is  the 

15  pF  load,  which  seems  to 
be    standard     among    other 

logic  families.  For  CMOS,  it  is 
somewhat  unrealistic  and  a 
50  pF  load  is  closer  to  actual 
conditions.  Most  manufac- 
turers are  now  beginning  to 
specify  propagation  delays  at 
output  loads  of  50  pF;  this 
should  help  to  clarify  the 
situation. 

Another  CMOS  charac- 
teristic that  requires  careful 
attention  is  its  input  imped* 
ance.  While  high  input 
impedance  is  a  distinct  advan- 
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Fig,  6.   Typical  input  gate  protection  circuit  Rl  =  200  to 
20Q0U;  Df  =25  mlt  diode;  D2  =  50  voit  diode. 
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Fig.    5.    Power  dissipation  as  a  function  of  the  operating 

frequency. 


tage  in  most  circuit  applica- 
tions, it  can  also  present 
problems  wherever  static  elec- 
tric charges  are  present.  In  an 
effort  to  protect  the  input 
gates,  each  manufacturer  has 
incorporated  some  form  of 
diode  protection  arrangement 
along  with  a  series  resistor  to 
limit  current  flow.  A  typical 
example  of  this  is  shown  in 
Fig.  6. 

However,    extremely   high 
voltages     generated     during 
very  low  humidity  conditions 
will    still    damage  the  gates. 
Because     of    this,     certain 
handling   precautions  should 
be  observed  which  include: 
Gounding    of   all    test 
equipment,    tools    and 
soldering  irons; 
Storing   CMOS   devices 
in  conductive  foam  or 
tubes  (never  in  polysty- 
rene foam);  and 
Never  insert  or  remove 
devices     with     power 
applied. 

Noise  immunity  is  another 
parameter  used  to  specify 
logic  elements,  and  one  form 
of  noise  is  related  to  the 
speed  of  the  device*  Since 
TTL  logic  is  faster  than 
CMOS,  the  TTL  device  will 
transmit  noise  while  the 
CMOS  device  rejects  it.  This 
is  true  for  pulses  of  short 
duration  as  well  as  high  fre- 
quency oscillations.  This 
characteristic  is  often  referred 
to  as  the  "ac  noise  im- 
munity/' and  it  increases  as 
the  input  pulse  width 
becomes  less  than  the  prop- 
agation delay  of  the  device. 


Another  consideration  is 
"dc  noise  immunity/'  Due  to 
the  complementary  action  of 
the  CMOS  inverter  (one  tran- 
sistor on  while  the  other  is 
off),  the  switching  point  is 
midway  between  the  logical  1 
and  logical  0  states,  or 
45$h55%  of  the  dc  supply 
voltage.  This  results  in  a  high 
dc  noise  immunity  that 
increases  with  the  supply 
voltage.  This  feature  is  illus- 
trated in  Fig.  7  for  both 
buffered  and  unbuffered 
CMOS,  as  well  as  TTL  charac- 
teristics. 

A  discussion  of  noise 
immunity  would  not  be 
complete  without  mentioning 
external  noise*  The  higher 
output  impedances  (10  to 
100  times  higher  than  TTL) 
exhibited  by  CMOS  devices 
make  them  more  susceptible 
to  extraneous  noise  and 
cross -talk.  Capacitively 
coupled    noise    immunity    is 

one  area  where  TTL  is  supe- 
rior, although  CMOS  is  hard 
to  beat  in  terms  of  dc  noise 
margin.  Also,  good  printed 
circuit  board  layout  practices 
will  overcome  any  capacitive- 
coupled  noise  problems 
related  to  CMOS  circuit  de- 
sign. 

POWER  SOURCE  RULES 

The  overall  costs  of  CMOS 
systems  may  be  lower  than 
equivalent  TTL  designs  due 
to  the  lower  power  dissipa- 
tion of  CMOS  devices  and 
their  ability  to  operate  reli- 
ably over  a  wide  range  of 
supply  voltages.  Simple  low 
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Wilson  2  meter  Hand*He$d  ra- 
dios ,  .  .  The  dependable  ones 
,  ,  ,  proven  perfof mance  for 
the  discriminating  Ham  who 
insists  on  quality  and  value. 

Two  models  are  available:  the 
2.5  watt  model  1402SM,  and 
the  switchable  1  watt  or  5 
watt  model  140SSM  .  ,  ,  op- 
tions Include  Touch-Tone  Pad, 
Battery  Charger,  Battery  Packs 
Speaker  Mike,  Leather  Case, 
and  Tone  Options. 

Join  the  thousands  of  ama- 
teurs now  using  Wilson  .  ,  ,  the 
radio  that  goes  where  you  do. 


MORE  ABOUT  THE  WE-800: 

Wilson's  New  Portable  800  Channel  2  Meter  Syn* 
mesized    Radio    that   can   go  anywhere   with   you 

•  Switchable  1  and  12  watt  output  *  1  watt  output 
with  internal  N|*cad  battery  pack  (takes  regular  10 
"AA"  Ni-cadS)  *  Low  current  drain  CMOS  synthe- 
sizer: Rx45  MA,  TX  350  MA  at  1  watt  •  12  watt 
output  mobile  •  Covers  frequency  range  144*148 
MHz  in  5  kHz  steps,  600  kHz  off-set  up  or  down 

•  Two  positions  available  for  other  than  600  kHz 
off-set  •  Five  preset  channels  •  On-off  switch  con- 
trol   for   meter    light   in   rear  for   power  saving  use 

•  Size  B-l/4"  x  6-3/4"  x  1-7/8"  •  Weight  1  lb.  5  oz. 


Prices  effective  May  1,  1977  and  are 
subject  to  change  without  notice. 


1402  SPECS 

*  6  Channel 
Operation 

*  Individual 
Trimmers  on  all 
TX/RX  Crystals 

•  All  Crystals  Plug  In 

>  12  KHz  Ceramic 
Filter 

•  10.7  IF  and  455 
KHz  IF 

•  .3  Microvolt  Sen- 
sitivity for  20  dB 
Quieting 

*  Weight;  1   lb.  4  oz. 
less  Battery 

*  S-Meter/Battery 
Indicator 

•  Size:  B  7/8  x  1   7/8 
x  2  7/8 

*  2.5  Watts  Minimum 
Output  9  12  VDC 

•  Current  Drain  RX 
25  MA  TX  500  MA 

*  Microswitch 

Speaker  Mic 

•  High  Impact 
Plastic  Case 

ALL  WILSON  HAND- 
HELD RADIOS 
FEATURE: 

•  Performance 

•  Dependability 

.  Rugged  Construction 

•  Versatility 


FOR  ADDITIONAL  LITERATURE,  CONTACT  YOUR  NEAREST  AMATEUR  DEALER 
OR: 

Wilson  Electronics  Corp. 

4288  SCX  POLARIS  .   P.  O.  BOX  19000  a    LAS  VEGAS,  NEVADA  •  89119  .   TELEX  684-522 
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Fig,    7.    No/se  immunity  increases  with  the  power  supply 

voltage  as  shown  by  these  logic  transfer  curves* 


cost  power  supplies  with  a 
minimum  of  regulation  are  all 
that  is  required  to  make  the 
CMOS  system  operational. 

From  the  comparison  to 
TTL  in  the  previous  section, 
we  learned  that  CMOS  de- 
vices consume  less  power 
than  standard  TTL  by  a 
factor  of  10&.  As  an  example 
of  what  this  means,  consider 
a  system  of  20  CMOS  pack- 
ages operated  from  a  5  volt 
power  supply.  At  low  fre- 
quencies, the  total  current 
drain  from  the  power  supply 
will  be  only  1.2  mA  for  all  20 
devices!  It  is  evident  from 
this  example  that  all  portable 
battery-operated  electronic 
systems  should  incorporate 
CMOS  devices  for  low  power 
consumption  and  long  bat- 
tery life. 

Absolute   Maximum    Ratings 

As  with  all  electronic 
components,  there  are  operat- 
ing range  limitations  which,  if 
exceeded,  will  destroy  the 
devices.  The  maximum 
ratings  are  summarized  in  Fig. 
8  for  both  the  "AM  series  and 
"B"  series  devices.  Maximum 
VpD  is  +1 5  volts  for  the  "A" 


and  +18  volts  for  the  "H1' 
series.  Maximum  power  dis- 
sipation is  200  mW  and  the 
maximum  operating  tempera- 
ture for  ceramic  packages  is 
+125°  C  and  +85°  C  for 
plastic  packages. 

Typical  Supply  Voltages 

All  CMOS  devices  will 
operate  reliably  with  Vqd  'n 
the  range  of  +3  volts  to  +15 
volts  (with  V55  at  ground 
potential).  For  this  reason, 
CMOS  is  ideal  in  auto  elec- 
trical systems,  battery- 
operated  instruments,  and 
numerous  other  applications. 

It  is  necessary  to  keep  in 
mind,  however,  that  the 
speed  of  operation  is  directly 
proportional  to  the  supply 
voltage.  Referring  back  to 
Fig.  3  in  the  previous  section, 
at  +5  volts,  the  maximum 
toggle  frequency  is  5  MHz, 
while  at  10  volts,  it  increases 
to  10  MH2.  Also,  as  the  sup- 
ply  voltage  increases,  so  does 
the  power  consumption.  It  is 
sometimes  necessary  to 
compromise  between  the 
desired  operational  frequency 
and  the  power  consumption 
of     the     system     at     that 


frequency. 

Power  Supply  Circuits 

Almost  any  power  supply 
will  perform  satisfactorily  in 
a  CMOS  system  because 
precise  voltage  regulation  is 
not  a  primary  consideration. 
However,  it  is  necessary  to 
keep  the  supply  voltage 
within  the  3  to  1 5  volt  range 
and  suppress  any  transients 
that  may  exceed  the  15  volt 
range.  An  example  of  a  typi- 
cal power  supply  is  shown  in 
Fig.  9. 

As  mentioned  previously, 
CMOS  devices  are  ideal  for 
operation  from  battery  power 
supplies.  Since  the  supply 
voltage  is  not  critical,  inex- 
pensive dry  cells  may  be  used 
which  exhibit  large  voltage 
drops  as  they  reach  the  end 
of  their  useful  life  cycle.  As 
an  example  of  a  standby 
battery  system,  Fig.  1 0  shows 
a  rechargeable  battery  system 
added  to  the  ac  power  supply 
just  described. 

There  are  a  few  power 
source  rules  that  should  be 
followed  when  working  with 
CMOS  systems.  Careful 
observance  of  these  rules  will 
save  you  much  time  and 
frustration,  not  to  mention 
reducing  the  failure  rate  of 
the  CMOS  devices. 

Rule  J:  Do  not  apply 
input  signals  to  CMOS  inputs 
without  first  supplying  power 
to  the  Vqd  and  ¥55  ter- 
minals of  the  device. 

Rule  2:  Always  keep  the 
operating  supply  voltage  for 
Vqd  within  the  3  to  15  volt 
range  (+18  volts  for  the  MB" 
series}* 

Rule  3:  Reversing  the 
power  supply  polarity  will 
permanently  damage  CMOS 
devices. 

Ruie  4:   For  operation  of 


PARAMETER 

SYMBOL 

"A"  SERIES 

"B"  SERIES 

Maximum  Supply 

Voltage 

Maximum  Input 
Voltage 

Power  Dissipation 
(per  package) 
Maximum  Temp. 

Vss  N 

T 

-0.5  to  +15  V  dc 
VSS  ^  vl  ^  vDO 

200  mW 
■AQ°C  to  +S5°C 

-0,5  to  +18  V  dc 
Vgs  ^  vl  ^  vOD 

200  mW 
-4Q°C  to  +85PC 

Range 
(PLASTIC) 

Fig.  8.  Absolute  maximum  ratings  for  CMOS  devices. 


CMOS  buffers  from  split  volt- 
age power  supplies,  Vqd 
should  always  be  equal  to  or 
greater  than  V<x- 

Ruie  5:  For  safe  opera- 
tion, limit  the  power  source 
current  to  as  low  a  value  as 
practical  for  the  system, 

Rule  6:  Transient  turn-on 
of  the  input  protection 
diodes  may  result  from  volt- 
age drops  across  large  resis- 
tors in  series  with  V55  or 
Vdd.  Such  resistors  should 
be  avoided  wherever  possible. 

INPUT  DESIGN  RULES 

Due  to  the  high  input 
impedance  of  CMOS  devices, 
certain  design  rules  should  be 
followed  to  protect  the  gates. 
These  rules,  including  TTL 
interface  and  handling  con- 
siderations, are  summarized 
as  follows: 

Rule  7;  Unused  Inputs 
Must  Be  Connected  to  V55  or 
VOD-  If  this  rule  is  not  fol- 
lowed, the  device  may  gen- 
erate faulty  logic  or  exceed 
its  rated  power  dissipation. 
Some  manufacturers,  in  the 
case  of  plug-in  type  circuit 
boards,  recommend  that  all 
inputs  have  some  type  of 
shunt  resistor  (200k  to  1 
megohm)  to  either  V55  or 
Vqd>  whichever  is  appro- 
priate for  the  specific  logic 
circuit.  This  will  serve  to 
protect  the  IC  when  the 
board  is  not  plugged  into  the 
main  frame,  or  during  storage 
when  static  charges  may 
exceed  the  internal  protective 
circuits. 

Rule  2:  Input  Signals  Must 
Not  Exceed  the  Power  Sup- 
ply Voltage  Range  of  V55 
and  Vqd.  Under  certain 
conditions,  however,  the  gate 
protection  diodes  will  also 
conduct  during  normal  opera* 
tion  and  attempt  to  exceed 
the  maximum  input  current 
of  10  mA.  When  these  condi- 
tions exist,  such  as  in  oscil- 
lator applications,  a  series 
input  resistor  should  be 
installed  to  limit  the  input 
current  to  a  safe  value.  Typi- 
cal series  resistor  values  range 
from  10  kilohms  to  100 
kilohms  without  affecting  the 
electrical  characteristics, 
although  the  speed  is  reduced 
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Fig.  9.  Ac  power  supply  for  CMOS  systems  (JO  V  dc  @  50 
mA).  CI,  C2-  W0uF@35  Vdc;Dl-D4-  TN4001;D5-  10 
Vzener  @1.5W;R1-  82U,  14  W, 
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inversely  with  the  increase  in 
RC  delay. 

Rule  2  may  be  interpreted 
to  mean  that  no  input  signals 
may  be  applied  if  the  power 
supply  is  accidentally  discon- 
nected or  turned  off.  How- 
ever, If  the  proper  series  resis- 
tor is  installed  in  the  Input 
circuit  to  limit  the  input 
current  to  10  mA,  the  device 
will  not  be  damaged  under 
these  conditions 

Also,  for  extremely  hostile 
environments,  you  may  want 
to  consider  installing  external 
protective  diodes  to  limit 
input  voltage  levels. 

Rule  3\  When  a  CMOS 
Device  is  Driven  by  a  TTL 
Device,  a  Put  I- Up  Resistor  is 
Required  from  the  CMOS 
Input  to  +5  Vo/ts  for  Open 
Collector  TTL.  The  value  of 
this  pull-up  resistor  is  usually 
a  compromise  between  speed 
and  power  consumption. 
Typical  values  range  between 
1000  Ohms  and  10  kilohms, 
with  2  kilohms  providing  the 
best  trade-off  between  speed 
and  power.  Fig,  11  shows  the 
relationship  between  the 
pull-up  resistance  and  its 
effects  on  propagation  delay. 
Devices  with  internal  pull- 
up  resistors  present  no  prob- 
lem in  driving  CMOS  devices 
as  long  as  alt  devices  are 
operated  at  +5  volts.  In  sor  $ 
cases,  an  external  pull-up 
resistor  may  be  required  to 
insure  reliable  operation  in 
the  high  state. 

In  the  case  of  a  CMOS 
device  driving  TTL  logic,  it's 
best  to  use  a  buffer  such  as 
the  CD4049  or  CD4050 
operated  with  the  5  volt  TTL 
power  supply*  These  buffers 
are  rated  to  drive  two  TTL 
loads  at  5  volts.  Also,  unlike 
the  CD4009  and  CD4010 
that  require  two  power  sup- 
plies,    the     4049/4050    will 
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operate     satisfactorily     from 
one  power  source. 

OUTPUT  DESIGN  RULES 

The  output  voltage  levels 
for  CMOS  devices  depend 
significantly  on  the  level  of 
VdD-  F°r  example,  for  the 
CD4001A  quad  two-input 
NOR  gate  @  25°C,  the  high 
level  output  voltage,  VoHi  's 
4.99  volts  minimum  for  Vdd 
=  5  volts.  When  the  supply 
voltage  is  10  volts,  Vqh  - 
9.99  volts  minimum,  and  for 
all  practical  purposes,  Vqh 
follows  the  value  of  the  sup- 
ply voltage. 

The  low  level  output  volt- 
age is  typically  zero  or  equal 
to  VsS-  Compared  to  TTL 
logic,  this  is  significant  volt- 
age swing,  which  accounts  for 
the  high  noise  immunity  of 
CMOS  devices.  This  Vdd  to 
Vss  voltage  swing  is  typical 
for  all  CMOS  devices. 

The  output  drive  current 
(sink  current)  Iql  @  Vol  ~ 
0.4  volts  is  dependent  on  the 
type  device.  For  example,  a 
plastic  CD4001 A  will  sink  0.3 
m A  and  a  CD4009A  buffer 
will  exhibit  an  Iql  =  3  mA. 
These  are  typical  values  with 
slight  variations  among  the 
different  manufacturers. 

A  few  of  the  output  rules 
and  characteristics  of  CMOS 
devices  are  as  follows: 

Rule  1:  CMOS  Devices 
Have  a  Typical  Fan-Out  Capa- 
bility of  50.  Since  the  input 
current  l|  is  typically  10  pA, 
it  becomes  obvious  that 
CMOS  devices  with  output 
drive  currents  of  0.3  mA  (3 
mA  for  buffers)  are  capable 
of  driving  many  gates.  How- 
ever, due  to  the  high  input 
impedance  (1012  Ohms),  a 
CMOS  driver  sees  the  gate  as 
a  capacitor.  As  more  gates  are 
added  in  parallel  the  propa- 
gation delays  increase  due  to 


Fig.  10.  Standby  battery  system,  Rl  is  chosen  to  limit  the 
trickle  charging  current  to  the  battery  during  ac  operation. 
When  the  ac  power  fails,  D2  conducts,  while  Dl  blocks  the 
battery  current  to  the  transformer  supply,  and  the  battery 
powers  the  system. 


the  increase  in  capacitance, 
and  the  next  result  is  that 
speed  is  reduced  as  the  fan- 
out  increases*  In  this  case,  the 
limiting  factor  is  not  drive 
current,  but  capacitive  reac- 
tance! Perhaps  a  more  realis- 
tic fan-out  would  be  in  the 
neighborhood  of  20  gates  or 
less. 

Rule  2:  Do  Not  Short  a 
CMOS  Output  to  a  Power 
Supply  Bus  Greater  Than  5 
Volts.  CMOS  devices  are  not 
short  circuit  protected  and 
consequently,  for  shorts 
above  5  volts,  the  maximum 
power  dissipation  of  the 
device  will  be  exceeded.  For 
operation  at  5  volts  or  less,  it 
is  possible  that  the  device 
may  withstand  an  output 
short,  although  this  may  vary 
with  the  device. 

Rule  3:  CMOS,  As  With 
Open  Collector  TTL  Logic, 
Cannot  Be  "OR"  Wired.  The 
reason  for  this  design  rule  is 
to  prevent  an  "ON"  P-MOS 
and  an  "ON"  N-MOS  transis- 
tor from  being  shorted  di- 
rectly across  the  power  sup- 
ply terminals.  One  solution  to 
this  problem  is  to  use  tn-state 
logic  wherever  practical. 

Rule  4:  The  Paralleling  of 
Inputs  and  Outputs  of  Gates 
is  Recommended  Only  When 
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the  Gates  Are  Within  the 
Same  Package,  Due  to  the 
variations  in  specifications 
between  the  devices,  in  addi- 
tion to  the  non-standardiza- 
tion of  devices  from  the  same 
manufacturer,  problems  may 
be  avoided  by  paralleling  of 
inputs  and  outputs  only 
within  the  same  package.  The 
reason  for  this  is  to  maintain 
a  proper  match  and  coordi- 
nate the  various  parameters 
involved. 

Rule  5:  Output  Loads 
Should  Be  Returned  to  a 
Voltage  Source  Within  the 
Range  of  Vqq  to  V$$-  Here 
again,  an  attempt  is  made  to 
limit  the  power  dissipation  of 
the  device.  Also,  since  output 
logic  levels  are  directly  re- 
lated to  VSS  and  Vdd,  re" 
turning  the  load  to  a  voftage 
higher  than  the  power  supply 
may  exceed  the  maximum 
voltage  rating  of  the  device. 

Rule  6:  Avoid  Large 
Capacitances  (5000  pF  or 
Greater)  on  the  Outputs  of 
CMOS  Buffers  or  High  Cur- 
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Fig.  1 L  Typical  speed j power  relationship  for  TTL  interface 
with  CMOS  logic.  The  open  collector  TTL  gate  requires  a 
pull-up  resistor. 
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rent  Drivers.  Capacitances  of 
this  magnitude  act  as  short 
circuits  and  may  overheat  the 
output  transistors* 

Rule  7:  A  CMOS  Buffer 
Will  Overheat  If  Used  as  a 
Linear  Amplifier.  CMOS 
devices  draw  maximum  cur- 
rent during  the  transition  of 
states.  If  these  devices  are 
made  to  operate  linearly, 
current  will  be  drawn  for  a 
longer  period  of  time  and  the 
device  will  overheat.  This  is 
the    reason    that    maximum 


clock  rise  and  fall  times 
(usually  5  to  15  sees)  are 
specified  for  CMOS  devices. 
Longer  rise  and  fall  times  for 
devices  operated  over  5  volts 
will  result  in  exceeding  the 
maximum  power  dissipation 
of  the  device. 

CONCLUSION 

Each  manufacturer  of 
CMOS  devices  identifies  his 
device  with  a  distinct  part 
number  in  which  the  basic 
function  type  can  be  picked 


out  For  example,  the  follow- 
ing is  a  partial  list  of  CMOS 
manufacturers  and  their  own 
characteristic  device  number: 


RCA 
Motorola 

National 

Fairchild 

Harris 

Tl 

Signetics 


Type 
Number 

CD  — 
MC1  — 
CD  — 
F  — 
HD  — 
TP 


(no  prefix) 


For  RCA  devices,  the 
suffix  letter  immediately  foK 
lowing  the  four  digit  function 
code  usually  indicates  con* 
ventional  ("A")  or  fully  buf- 
fered ("B")  configuration. 
The  second  suffix  letter  tndi- 
cates  the  type  of  package, 
E11  for  dual-in-line  plastic, 
F*1  for  dual-in-line  ceramic, 
and  "K1'  for  the  flat  pack 
ceramic.  As  an  example,  the 
CD4001 AE  is  a  quad  2-input 
NOR  gate,  unbuffered,  in  a 
dual-in-line  plastic  package.  ■ 
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INTERNATIONAL  DATA  SYSTEMS,  INC. 

400  Nortti  Washington  Strtet,  Suite  200,  Falii  Church.  Virginia  22046,  USA 


no  I 


VIDICON    TUBE 


#9180  —  Brand  new  type  7262 A  is  a  standard  1"  vidicon 
with  electrical  characteristics  similar  to  type  7735A  with 
electromagnetic  deflection  &  focus.  Slightly  shorter  in  length 
with  a  low  power  heater  6.3V  @95mA  (0.6VV),  Intended  for 
use  in  compact,  transistorized  CCTV  cameras  both  B&W  & 
color.  Interchangeable  with  type  7735 A,  7038  etc.  for 
improved  performance.  $29.95  each.  Lots  of  10  —  cash  with 
order  -  deduct  10%. 

Free  Flyers  of  video  equipment  listing  this  and  other  excellent  bargains. 

The  DENSON  ELECTRONIC  CORP 

Mail:  P.  O.  BOX  85,  VERNON,  CONNECTICUT  06066 
Office:  4  Longview  Street,  Ellington  CT 
Telephone  203-875-5198 


MULTI-BAND  ANTENNA  TRAPS 


Having  trouble  Emduuir  JLt-tfiacc  iot  an  K>  lltftftf  dfpoM? 
Rntncted  to  40  meteri  oe«y?  Let  fftCE-TRAPS  pmnridr  tbi 
tods!  Flv*  bud  Dc-oomproisise  cp«e»§e  m  105  feet  ■  foot 
bead*  la  the  iuh  tpaot  ■  a  tUndkrd  40  raettrr  dipoi*' 
PACE-TRAPS  m  qujiilr-bniJt  use-proved-  menon*  turuitj.. 
Aucabed  in  meat  artcBM  bmd-booki  wu&  deagped  to 
provide  all -hand  actcsDi  oprraboc  Foot  cnodcti  evaiUbl* 
KO^ns  SOD  w»H  rated     .    4  «  &  bond  iDOdll  i  14  95 

pr   F&tedee  .  -    Jew  ixt*d     . .  4  w  S  b»nd  model  f  17  W  or 
Full  iiatailatiop  deuEi    provided*   th*  with  «■  wtibout  ■ 
treiununcB.  Shipped  post-paid  in  U.S-A.  CT  redrtmii  add  7% 
Ui   Check  or  MC  bO 

FACE  TRAPS 

BOX  234  Upland  Rd, 
Middlebury  CT  06762 
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Send  For  Your  Copy  Today ! 
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1977  AMATEUR  RADIO 
EQUIPMENT  DIRECTORY 

•Sim**    as    ^£      1*0*    SINCLAIR 
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Kenwood     Huf co     O ICQM 


Featuring  ham  radio  equipment  of  over 
60  manyfacturers,  contains  descriptions, 
pictures,  specifications  &  prices  *  *  * 
no  advertisements!  A  must  addition  to 
every  ham  library*  (136  pages) 

$2.95  Postpaid  (US.) 

KENGORECORP  —  Dept    C 
9  James  Ave,    Kendall  Park,  NJ  08824 

CLUB  DISCOUNT  15%  (M1N.  10  COPIES) 

MAIL  NOW  K11 

EneEosed  is  my  Q  Cfieck  Q  MO  for  S2.9S 
Pleas©  send  the  1977  Amateur  Bad  to  Equipment 
Directory. 


Name. 


Addresa. 
City 


_State_ 


-Zip. 


■    ■■!   «■<■■■■■■■  .    k   *    1 
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Compatible  with  all  sub-audible  tone  systems  such  as:  Private  Line, 
Channel  Guard,  Quiet  Channel,  etc. 

•  Powered  by  6-16vdc,  unregulated 

•  Microminiature  in  size  to  fit  inside  all  mobile  units 
and  most  portable  units 
Field  replaceable,  plug-in,  frequency  determining  elements 

•  Excellent  frequency  accuracy  and  temperature  stability 

•  Output  level  adjustment  potentiometer 
Low  distortion  sinewave  output 
Available  in  all  EIA  tone  frequencies,  67.0  H2-203.5  Hz 

•  Complete  immunity  to  RF 
"averse  polarity  protection  built-in 


"* 


*  • 


$29.95  each 

fired  and  tested,  complete  with 
-1  element 


master  charge 


communication/  /pecioli/t/ 

P.O.  BOX  153 
BREA,  CALIFORNIA  92621 

(714)  998-3021 


K-1   FIELD  REPLACEABLE, 

PLUG-IN,  FREQUENCY 
DETERMINING  ELEMENTS 

$3.00  each 


73  Magazine  Staff 


HF  Bands  Expander ! 


-  -  eliminate  splatter 
to  gain  operating  room 


With  many  of  the 
speech  processing  cir- 
cuits in  vogue  these  days,  the 
SSB  operator  often  operates 
his  rig  on  the  thin  line 
between  keeping  it  fully 
modulated  and  overmodula- 
tion  with  its  attendant 
splatter.  There  are  very  few 
devices  which  can  respond 
instantaneously  to  the 
changes  in  PEP  as  a  trans- 
mitter is  modulated  and  so 
inform  the  operator  when  a 
PEP  value  has  been  exceeded, 
which  causes  the  transmitter 
to  flat-top  and  splatter. 
Meters,  no  matter  where  they 
are  located  in  the  transmitter 
or  antenna  chain,  are  useless 
to  identify  transistory  modu- 
lation peaks  unless  they  are 
equipped  with  somewhat 
elaborate  peak  sensing  and 
storage  circuits.  The  only 
devices  which  by  themselves 
can  respond  essentially 
instantly  to  voltage/current 
changes  are  electron  tubedis* 


play  devices  (scopes  and 
magic-eye  tubes),  neon  bulbs, 
and  LEDs. 

An  oscilloscope  is,  of 
course,  one  of  the  best  moni- 
toring devices  one  can  use. 
But,  a  scope  can  be  expensive 
to  employ  as  just  a  monitor- 
ing device,  and  it  is  not 
always  easy  to  hook  up  a 
regular  bench  type  scope  for 
modulation  monitoring.  Also, 
it  is  hardly  a  handy  monitor- 
ing device  for  portable  opera- 
tion* This  article  explores  the 
use  of  simple  and  inexpensive 
neon  bulbs  and  LEDs  for  the 
instantaneous  indication  of 
different   PEP  output  levels. 

The  idea  of  using  neon 
bulbs  as  an  inexpensive  PEP 
output  indicator  is  certainly 
not  new.  It  was  done  by 
many  amateurs  in  the  early 
1960's,  but  it  often  proved  to 
be  a  problem  to  get  refiable 
indications  on  various  bands 
unless  the  bulb  circuitry  was 


located  at  some  point  in  the 
transmitter  output  line  where 
the  impedance  remained  the 
same  on  various  bands. 
Today,  this  is  not  so  much  of 
a  problem,  since  almost  all 
amateurs  use  coax  and  also 
use  a  transmatch  or  similar 
device  along  with  an  swr 
meter  between  their  trans- 
mitter and  the  antenna  trans- 
mission line.  The  coax  from 
the  transmitter  to  transmatch 
is  "flat"  on  every  band,  and 
that  is  the  point  at  which  to 
locate  the  PEP  indicator. 

W6GWS  came  up  years  ago 
with  the  circuit  shown  in  Fig. 
1{a).  It  is  simply  two  neon 
bulbs  connected  in  series  with 
the  voltage  dropping  resistors 
arranged  so  one  bulb  lights  at 
a  chosen  normal  modulation 
level  and  the  other  bulb  lights 
when  a  chosen  PEP  limit  is 
reached.  The  circuit  can  be 
used  across  any  impedance 
transmission  line.  The  total 
value      of     the     resistances 


needed  is  calculated  using 
Ohm's  law,  knowing  the 
approximate  transmitter 
power  output,  the  impedance 
of  the  transmission  line,  and 
using  a  figure  of  1  Watt  for 
the  power  consumed  in  the 
bulb  circuitry.  The  values  of 
R1  and  R4  will  be  1  k  or  more 
for  any  transmitter  output  of 
100  Watts  or  more,  so  these 
resistors,,  which  should  be  a 
fixed  carbon  type,  isolate  the 
circuitry  from  the  transmis- 
sion line  so  no  loading  effects 
are  noticed.  The  resistor 
directly  across  the  bulbs  can 
be  any  sort  of  carbon  trim- 
mer pot  or  regular  carbon  pot 
rated  at  1  Watt  or  more. 

The  ideal  way  to  adjust 
the  ignition  point  of  the 
bulbs  initially  is  with  a  moni- 
toring scope*  Adjust  R2  so 
the  bulb  associated  with  it 
lights  fully  when  a  normal 
modulation  level  is  achieved 
with  no  flat-topping.  Adjust 
R3  so  its  bulb  just  starts  to 
glow  when  flat-topping  just 
occurs.  The  adjustments  may 
interact  a  bit,  so  one  has  to 
go  back  and  forth  a  few  times 
to  check  the  settings.  An 
alternative  to  the  scope 
method  is  to  insert  a  carrier 
so  the  transmitter  draws 
80-90%  of  its  normal  dc 
input  Then  adjust  R2  to  light 
its  bulb.  Further,  reinsert  the 
carrier  for  the  full  dc  input 
and  adjust  R3  so  its  bulb 
ignites.  The  latter  ignition 
point  should  be  checked  by 
some  on~the-air  checks,  if 
possible,  to  ensure  that  it 
warns  when  overmodulation 
starts  to  cause  splatter. 

The  circuit  of  Fig.  1  (a) 
works  best  with  linears  having 
about  1 50  Watts  or  more  PEP 
output.  For  PEP  output  levels 
of  down  to  60-70  Watts,  the 
simple  circuit  of  Fig.  1(b)  is 
used.  It  also  uses  a  NE-17 
neon  which  ignites  at  a  slightly 

lower  voltage  (55  volts)  than 
the  usual  NE-2  (65  volts)  and 
has  a  larger  glow  surface.  As 
before,  one  bulb  is  set  to 
indicate  normal  modulation 
and  the  other  to  indicate  the 
danger  of  flat-topping.  1  k 
isolating  resistors  are  used 
and  the  variable  resistor  cal- 
culated  on   the  basis  of  the 
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voltage  across  the  line  (calcu- 
lated on  the  basis  of  the  line 
impedance  and  the  PEP  out- 
put)  and  the  fact  that  the 
neons  use  about  %  Watt  of 
power. 

A  point  to  watch  when 
using  either  neon  circuit  is 
that  the  variable  resistors  will 
set  the  ignition  point  of  the 
neons,  but  the  extinguishing 
voltage  depends  on  the  char- 
acteristics of  the  neon  bulbs. 
Before  finalizing  a  circuit, 
check  that  the  extinguishing 
voltage  of  the  neon  used  for 
flat-top  warning  is  the  higher 
of  the  two  particular  bulbs 
used.  Otherwise,  one  can  get 
a  slightly  confusing  indication 
where  the  flat-top  bulb,  once 
a  peak  ignites  it  and  the 
normal  modulation  bulb,  will 
remain  glowing  for  an  instant 
after  even  the  normal  modu- 
lation bulb  extinguishes. 

LEDs  can  be  used  instead 
of  neons  and  present  both 
advantages  and  disadvantages. 
The  disadvantages  are  the  size 
of  the  indicators  and  that 
LEDs  do  not  have  quite  such 
a   distinct    or  sharp  turn-on 


point  as  many  neons.  But, 
LEDs  draw  less  power  and 
can  be  used  down  to  quite 
low  power  levels.  By  using  a 
green  LED  for  normal  modu- 
lation and  a  red  LED  for 
flat-top  warning,  an  interest- 
ing display  can  be  created. 

The  LEDs,  being  dc  de- 
vices, require  a  rectifier  cir- 
cuit as  shown  in  Fig.  1(c). 
The  approximate  total  value 
of  the  variable  resistor  needed 
can  be  calculated  on  the  same 
basis  as  before,  except  that 
the  typical  LED  will  require 
about  .03  Watts  for  operation 
(1.5  volts  at  20  mA), 

Whatever  circuit  is  chosen, 
it  must  be  properly  shielded 
since  one  is  tapping  into  the 
transmitter  transmission  line. 
The  circuitry  required  is  so 
small  that  in  many  cases  the 
circuitry  can  be  enclosed 
within  a  transmitter,  an  swr 
bridge,  or  an  antenna  match- 
ing device.  In  the  case  of  the 
LEDs  only,  they  can  be 
remotely  located  once  the 
sampled  rf  signal  is  rectified. 
So,  the  rectifier  circuitry 
could     be     located    by    the 
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Fig.  7.   Various  neon  and  LED  PEP  Indicating  circuits. 


antenna  terminal  of  a  trans- 
mitter and  the  LEDs  on  the 
front  panel.  An  alternative  is 
to  use  a  small  minibox  enclo- 


sure which  has  a  coax  recep- 
tacle and  use  a  standard  T 
connector  to  break  into  the 
transmission  line," 


Out  of  Band 


Shortwave  Listening 

Our  only  business  is  supply- 
ing everything  needed  to  tune 
outside  the  Amateur  Radio 
bands  and  identify  what  you 
hear.  Our  mini-catalog  de- 
tails Barlow  Wadley,  Drake 
and  Yaesu  receivers,  WORLD 
RADIO  TV  HANDBOOK,  logs, 
antennas,    calibrators,    CON- 
FIDENTIAL FREQUENCY  LIST, 
receiving  antenna  tuners, 
FM  or  TV  station  guides,  AM 
pattern  maps,  audio  filters, 
special  ITU  lists,  QSL 
albums  and  every  book  pub- 
lished on  "listening/' 

GILFER  ASSOCIATES,  INC 

P.O.  Box  239,  Park  Ridge,  NJ  07656 

G6 


COMPUTER  HOBBYISTS! 

Nationwide  Classified  Ad  Newsletter 

Buy  &  Sell  Hardware  &  Software 

new/used/unique/low-cost 

$3.75  for  18  issues. 

Free  sample  issue  on  request. 

ON_LINE  NEWSLETTER 

24695  Santa  Cruz  Hwyv,  Los  Gatos 

CA  95030  02 
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NEW 


for  77 

Only 


$145 

less    batteries 


and     crystals 

ECM-58  MK-II  fni  modulation  meter 

■  O-fJKHz  peak  reading  linear  scale*  meets 
commercial  standards 

■  Operates  25MEIz  to  500MHz 

■  Crystal  controlled  for  easy  operation 

■  Audio  /scope  output  with  earphone 
■  Options  r 

NICAD  power  pak  $25.95 

Charger  $29.95 

Write  or  call  for  complete  information. 
Send  check  or  money  order  (or  $145 
plus  $1,75  for  shipping.  Indiana  resi- 
dents add  4%  sales  tax.  Crystals  for 
146.94MHz:  $4.95.  All  other  freq; 
$7,95. 

IECM  Corporation 
412  N.  Wembach  Ave, 
Evansville    IN    47711 
812-476-2121  E1 


JflN 

CRV5TOLS 


EC  M 


"Right 
on 

with 
Jan 
Crystals 

for 

•  General  Communication  A  Industry 

•  Citizen's  Band 
(Standard  &  Synthesized) 

•  Two-Meter  -  Monitor  -  Scanners 

•  Marine  VHF  •  Amateur  Bands 

Depend  on  Jan  Crystals 
made  in  U.  S.  A  for 

•  Frequency  Control  *  Frequency  Stability 

•  High  Performance 

Send  10*  for  our  latest  catalog 
Write  or  phone  for  more  details 


JflN 


I    I 


2400  Crystal  Drive 

Ft.  Myers,  Florida  33901 

all  phones  (813)  936-2397 


J2 
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GENERAL  MULTI-PURPOSE  V-O-Ms  •  DROP  RESISTANT  •  HAND  SIZE  •  MODEL  310  V-O-M  -TYPE  3 


Medal  3ft 

Cn1.   No.    lO-JSSi   .-$3.1(1 


1.  Drop-resistant,  hand-size  V-O-M  with  high -impact  thermoplastic 
case. 

2.  20,000  Ohm*  per  voit  DC  and  5,000  Ohms  per  volt  AC;  diode 
overload  protection  with  fused  Rxl  Ohms  range. 

3.  Single  range  switch;  direct  reading  AC  Amp  range  to  facilitate 
clamp-on  AC  Ammeter  usage, 

RANGES 
DC  Volte:  (KM 2-60-300, 1,200  (20,000  Ohms  per  Volt). 
AC  Volts:  0-3-1 2-60-300-1 ,200  {5,000  Ohms  per  Volt). 
Ohms:   0-2Qk-20Qk-2M  £!-2QM  Ji  (200  Ohm  center  scale  on  low 
range), 

DC  Microamperes:  0-600  at  250  mV. 
DC  Milliamperes:  0-6-60-600  at  250  mV. 
Accuracy:  ±  3%  DC;  ±  4%  AC;  (full  scale)* 
Scale  Length'  2-1/8". 

Meter:  Self-shielded;  diode  overload  protected;  spring  backed  jewels. 
Case:  Molded,  black,  high  impact  thermoplastic  with  slide  latch 
cover  for  access  to  batteries  and  fuse,  2-3/4"  w  x  1-5/16"  d  x  4-1/4" 
h. 

Batteries:  NEDA  15V  220  (1),  VA\t  91  OF  (1):  Complete  with  42" 
leads,  alligator  clips,  batteries  and  instruction  manual.  Shpg.  Wt.  2 
lbs. 
Model  310  Cat.  No.  3018 $53.00 


^^_      ^_  ^^^  ^^g^fe  Novice  Cr ystals  (Specify  Band  Only) 

\  *  \Xbll  III  fill  (J^ftal 9(yOmfta*w_ 

\feg^   TWO  METERS       Motorola  HT  220  Crystals 

^    CRYSTALS  IN  STOCK  |  n  Stock ! 

|Standard  •  loom  •  Heathkit  •  Ken  •Clegs*  Regency  •Wilson  »VHF 
Eng  •  Drake  •  And  Others!       $4.50  @  Lifetime  Guarantee 


ALL  BAND  PREAMPLIFIERS 


Make/Model 

Xmit  Freq, 

Rtc.  Freq. 

. 

NYE  VIKING  CODE  PRACTICE  SET 


NreVikind* 


6  THRU  160  METERS 

TWO  MODELS  AVAILABLE 

RECOMMENDED  FOR 
RECEIVER  USE  ONLY 

INCLUDES  POWER  SUPPLY 


MODEL  PLF  employs  a  dual  gate  FET  providing  noise 
figures  of  1 .5  to  3,4  dbv  depending  upon  the  band. 
The  weak  signal  performance  of  most  receivers  as  well 
as  image  and  spurious  rejection  are  greatly  improved. 
Overall  gain  is  in  excess  of  20  db.  Panel  contains 
switching  that  transfers  the  antenna  directly  to  the  re- 
ceiver or  to  the  Preamp. 

Model  PLF  117V  AC,  60  Hz,  Wired  &  Tested      $44.00 


MODEL  PCLP  is  identical  in  all  respects  to  the  PLF  ex- 
cept that  two  nuvistors  are  used  instead  of  the  FET. 

Model  PCLP  1 17V  AC,  60  Hz.  Wired  &  tested      $44.00 


No,  114-404-002    $18.50 


Get  the  RIGHT  START! 

With  a  NYE  VIKING  Code  Practice  Set  you  get  a  sure,  smooth,  Speed-X  model 
310*001  transmitting  key,  a  linear  circuit  oscillator  and  amplifier;  with  a  built-in  2" 
speaker,  all  mounted  on  a  heavy  duty  aluminum  base  with  non-skid  feet.  Operates  on 
standard  9V  transistor  type  battery  (not  included).  Units  can  be  connected  in  parallel 
so  that  two  or  more  operators  can  practice  sending  and  receiving  to  each  other.  List 
price,  $18,50. 


Manufactured  &  Guaranteed  by 

MOR-GAIN 

2200T  South  4th  Street 

Leavenworth,  Kansas  66048 

(913)682  3142 


EXCLUSIVE  66  FOOT, 
75  THRU  10  METER  DIPOLES 

NOTES 

14  Models  prefaced  '  **  '  will  be  available  1/77. 

2.  All  models  above  are  furnished  with  crimp/solder  lugs. 

3.  AM  models  can  be  furnished  with  a  S 0-239  female 
coaxial  connector  at  additional  cost.  The  SQ-239  mats 
with  the  standard  PL -259  male  coaxial  cable  connector. 
To  order  this  factory  installed  option,  add  the  letter  'A' 
after  the  model  number.  Example:  40-20  HD/A, 

4.  75  meter  models  are  factory  tuned  to  resonate  at  3950 
kHz.  (§P)  models  are  factory  tuned  to  resonate  at  3800 
kHz,  80  meter  models  art  factory  tuned  to  resonate  at 
3650  kHz,  See  VSWR  curves  for  other  resonance  data. 


BankAmericard  and  Waste rcharge  available 


FuHv  Air  Tested  -  Thqu-undi  Already  irvUw 

#f6  4t>%  Coppm  Wald  wife*  anrtHJwl  ia  It  fandtai  liha  uh  Copp*r  win  - 
n*t*d  f  of  b*11*r  Ifwn  lull  tefpl  [Mjw*r  AM/C W  or  SSB-Co+k^I  v  B#Imic*4 
50  to  7  &  ohm  fevtflin*  -  VSWR  urttftr  1 ,5  1»  I  rt  mo»t  rwh#>ti  -  Stainlm 
StMl  htrdwara  —  Drop  Proof  tnau  bnen  —  T«rifit  Ptftefmanot  —  No.  cakk 
or  tnpc  10  bttmh  down  u*  changi  undtr  wMTtar  coridrtionii  -  Comp>rttly 
Aa*mbt*d  rudy  *&  pul  "P  -  GutnntHd  t  yur  —  ONE  DESIGN  DOES 
IT  ALL. 


E,  D.  Magnus  Si  Associates 

5715  North  Lincoln  Ave. 

Chicago,  Illinois 60659 


NO  TRAPS— NO  COILS— 

STUBS- NO  CAPACITORS 


MODEL 

BANDS 

PRICE 

WEIGHT 

LENGTH 

(Meter*? 

rowKgi 

IFI/Mtnl 

40-20  HD 

40/20 

$49  50 

26/73 

36/10  9 

**4ai0HO 

40/20/16/10 

59  50 

36/1  01 

36/10.9 

00-40  HD 

60/40  + 15 

57.50 

41/1.15 

69/21  0 

75-40  HD 

75/40 

55.00 

40/1.1  Z 

6fi/201 

76-40  HD  ESP  \ 

75/40 

57  50 

40/1.12 

65/20  1 

76-20  HD 

75/40/20 

66  50 

44/1.23 

66/20.1 

75*20  HO  (SF> 

75/40/20 

66  50 

44/1.23 

66/20 J 

75^0  HO 

75/40/20/15/10 

74.50 

4671.34 

66/20  1 

75-10  HO  (SP| 

75/40/20/15/10 

74.50 

48/1.34 

66/20.1 

**ao>ioHO 

60/40/20/16/10 

76  50 

5D/T.4D 

69/21.0 

Write  or  phone 

for  full  information  or  contact  your  favorite  dealer 

MOR-GAIN  HD  DIPOLES  .  .  .  •  One  half  the  length  of 
conventional  half -wave  dipples.  *  Multi-band,  Multi- 
frequency.  *  Maximum  efficiency  —  no  traps,  loading  coils, 
or  stubs.  *  Fully  assembled  and  pre-tuned  -  no  measuring, 
no  cutting.  •  All  weather  rated  -  1  KW  AM,  2.5  KW  CW  or 
PEP  5SB>  *  Proven  performance  -  more  than  15,000  have 
been  delivered ,  *  Permit  use  of  the  full  capabilities  of 
today's  5-band  xevrs.  *>  One  feedline  for  operation  on  all 
bends.  *  Lowest  cost/benefit  antenna  on  the  market  today 
*  Fast  OS Y  -  no  feedline  twitching.  *  Highest  performance 
for  the  Novice  as  well  as  the  Extra- Class  Op. 


SST  T-l  RANDOM  WIRE  ANTENNA  TUNER 


All  band  operation  (160*10  meters)  with 
most  any  random  length  wire.  200  Watt 
power  capability.  Ideal  for  portable  01  home 
operation.  A  must  for  Field  Day.  Size:  2  x 
4*1/4  x  2-3/8.  Built-in  neon  tune-up  indica- 
tor. Guaranteed  tot  BO  days.  Compact  — 
easy  to  use.  Only  $29.95- 


fcflOB 

B  O  D 


Model 
210 


ooo 


QOO 

ooo 


Modal 
200  V 


talk 

power 


ASTATIC 
MICROPHONES 


T-UG8-D104,  transistorized    148.60 

T-UG9-D104,  "Golden  Eagle,"  transistorized  #95.40 
T-UG9-D104,  "Silver  Eagle,"  transistorized  .  $69.95 
UG-D104,  ceramic  or  crystal  .  * . $42.60 


Modal 
220 


CES  Touch  Tone  Pads 

•  Model  200V  —  acoustic  coupling,  $59,95 

•  Mode!  210  —  for  mounting  on  walkies  or 
hand-helds.  S54.9S 

•  Model  220  —  CES  can  now  offer  you  a 
TOUCH  TONE  back  for  Standard  Commun- 
ications hand-held  radios.  This  is  the  com- 
plete back  assembly  with  the  TOUCH 
TONE  encoder  mounted  and  ready  to  plug 
into  the  private  channel  connector.  Also 
included  is  a  LED  tone  generator  indicator 
and  an  external  tone  deviation  adjustment, 
$74.95. 


for  an  Economy  Price? 

THAT'S  RIGHTI 

introducing  the  ECONO-LINE 


Mod»l    Input     Output    Tvpk«l  I  ru^imm  ■„>  Prlea 

702  5-20W  50-90VV  10ln/7Doui  143  149  VI  Bj  $139  00 
702B      1-4W     SO  SOW      1  In/70  out     143  149  MHz    S.169.00 

Now  get  TPL  COMMUNICATIONS 
quality  and  reliability  it  an  economy 
price.  The  new  Econo-Line  gives  you 
everything  that  you've  come  to  expect 
from  TPL  at  a  real  cost  reduction.  The 
latest  mechanical  and  electronic  construc- 
tion techniques  combine  to  make  the 
Econo-Line  your  best  amplifier  value. 
Unique  broadband  circuitry  requires  no 
tuning  throughout  the  entire  2-meter  band 
and  adjacent  MARS  channels.  See  these 
great  new  additions  to  the  TPL  COMMUN- 
ICATIONS product  line  at  your  favorite 
amateur  radio  dealer. 

For  prices  and  specifications  please  write 
for  our  Amateur  Products  Summary!  FCC 
type  accepted  power  amplifiers  also  avail- 
able. Please  call  or  write  for  a  copy  of 
TPL**  Commercial  Products  Summary* 


*>      kit 


SLINKY! 

A  LOT  of  antenna  in  a   LITTLE  space 
New      Slinky®      dipole*      with      helical 
loading   radiates  a  good  signal  at   1/10 
wavelength  longl 

*pai€tti  No.  3.85S.220 

fm  WinCim  nit 


*<*  t«tfi 


•  "Th*  «*»ctric»*ir  *****  B0  75  «  *  M  m«Te<- amenni , 

«t  any  ttfigiri  from  24  to  7Q  f«*l   •  no  «*tra  bafW  Of  ! rmmiKch 

rtHatO    ■    pO'Tlb**— VKb    S    Stor«S    in     nil  nut**    •   *«■■*'' 

•nougntonnnffttcoripftrtnwi  •  rufitogat pow*r  *  k**Swn 
0««TCPT^i#f*aO  TS.4Q  S  20  meter  DV>e*  *  much  ic»*r  jtitxj 
iQtmnt  not**  ok:*4jp  thmn  «  wtftpca  i  Kid  nwrJi  no  radt*H  ■  M 
mrJMMt  a  p#*  or  »tcWI)  m>lh  C^ncrt  <&a  bj  4-ineh  tang 
Mil,  containing  334  ■*•!  of  ra*Min$  conductor  baHjn  SO  ft 
RGM  Ucoii  PL  25  5  conncclo'  nylon  rope  a  *n»uc*Ofi  man- 
ual •  now  m  gM  by  US  Dap*  of  Stilt.  US  Army,  radio  achooia 
du*  ttiov**ndf  at  harm  me  »ortd 


I 


• 


FT-  101 E  TRANSCEIVER 


FT  301 

FP  301  DIG 

FP  301 

FP  301  CIO 

FRO-7 

QTfl-24 
FT- 101 -E 
1G0-10M 
FT  101  EE 

160-10M 

FT-101EX 

160-10M 

FL-2100B 

FTV-650B 

FTV-250 

FV-101B 

SP-101B 

SP-101PB 

YO-IOO 

YD  844 

FA9 

MMB-1 
RFP T02 
XF-30C 
FR  101S 
SOL  ID  STATE 
FR  101   DIG 
SOLID  STATE 


1601W10M  Transceiver  -  200  WPEP  $769 
160M-10M  Tran*c#rvef  -  200  WPEP  935 
AC  Power  Supply  125 

AC  P.S.  w/Clock  end  CW  ID  209 

General  Cov,  Synthesized  Receiver  299 
Yaesu  World  Clock  30 


729 
649 


589 

399 

139 

199 

109 

22 

59 

199 

29 

15 

19 

79 

40 

489 

599 


XCVR  W/Procewor 

XCVR  W/OFroce**or 

XCVR  W/O  Processor 
AC  Onlv,  Less  Mike 
Linear  Amplifier 
6M  Transvertar 
2M  Transverttr 
External  VFO 
Speaker 
Speaker/Paich 
Monitor  Scop* 
Dynamic  Base  Mike 
Cooling  Fen 
Mobile  Mount 
R  F  Speech  Processor 
600  Hz  CW  Filter 

160-2M/SW  RCVP 

160-2M/SW  RCVR 


Accessories: 
FCC 
FC-2 
FM  1 


6M  Converter 
2M  Converter 
FM  Detector 
Aux/SW  Crystals 
AM  Wide  Fflter 
600  Hz  CW  Filter 
FM  Filter 
Speaker 


24 
25 
20 
5 
40 
40 
49 
22 


525 
79 


XF  30B 

XF-30C 

XF-30D 

SF  T01B 

FL-101 

SOLID  STATE      160-10M 

TRANSMITTER 

Accessories: 

RFP  101  RF  Speech  Processor 

MONITOR/TEST  EQUIPMENT 

YC  500  J  SOOMHzHOPPMj 

Counter  249 

500  MHz  (1  PPM) 

Counter  365 

500  MHz  (0.02  PPM) 

Counter  4S9 

Monitor  Scope  199 

Dummy  Load/ Wan  Mater    69 

Digital  Readout 

(101/401  sen**}  169 

VHF  FM  &  SSB  TRANSCEIVERS 

FT  6206  6M  AM/CW/SSB  365 

FT 221  2M  AM/FM/CW/SSB  629 

Accessories 

MMB4  Mobile  Mount 

(FT-6208,  FT-221J  19 


YC  50O  S 

YC  500  E 

YO  100 
YP  150 

YC601 


Radio  Electronics 

209  Mystic  Avenue  . 
Medford  MA  02155 
(617)  395-8280 

FREE  Gift  With 
Ever ij  Order! 


Name- 


Address. 

City 


Call 


_  State 


Order: 


Zip 


□  Check  enclosed 

□  BankAmericard     □  MasterCharge    D  American  Express 

Credit  card  # Interbank  # 

Signature Card  expiration  date  - 


MasterCharge 

American  Express 

BankAmericard 

accepted  on 

MOST  items! 

Prices  FOB  Medford  MA. 
All  units  can  be  shipped 
UPS,  MA  residents  add  5% 
safes  tax.  Add  $3.00  for 
shipping  fit  handling  on  all 
orders.  $10.00  merchan- 
dise minimum  please. 


Cash  orders  over  S1 200  deduct  5%.  No  other  discounts  offered.  All  sales  final. 


— 


HRM  RADIO/ 

MOBILE 

COMMUNICATIONS 


MODEL 
12V4 

600 
102 
612 
107 
12  HM4 


is 


TH0MSONCSF 


NPC 


ELECTRONICS 


NET  PRICE 

SI  9.95 
S20.S0 
$24 .95 
$27.95 

$28,95 
$29,95 


103R 
M3HM4 
104R 
12/115 

108R 

108RM 

109R 


$39*95 
$41.95 
S49.9S 
$69.95 

$79.95 

$99.95 

$149.95 


MODEL  12HM4 

NPC  2,5  Amp  Regulated  Power  Supply. 
Solid  State   Shor i  Circuit  Protected 


Low  cost  regulated  power  supply 
ouietty  converts  1 15  vmts  AC  to 
13.5  *0«ts  DC  I  200  nwtlivo 
1  5  amps  continuous.  2.5  amps 
reg  Ideally  suited  frjr  operating 
mobile  CB  transceivers  in  your 
name  or  office  base  stahori 


MAXIMUM 

14  VDC 


ALSO!     Avtilahle 

m 

ncmeoroT 

13HM  4vJ]th  built-in 

luudr^itiskBT. 

TYPICAL 

Oulpul  Valtepe 
ConiinuouE  Currant 
Regulation 
Rippie/Hawe 

13S        WDC 
1JS  Amp 
5  5  Amp 
5mVP,M& 

lOmVRMS 


r<H»«4   rWt»SU~{Qi  &Nppf>g  We.gftt  3tt» 


MODEL  107 


NPC  A  Amp  Powflr 

Supply.  6  Amp  Mix. 

Solid  State.  Overload 

PfOT«Cl*d 


functions  silently,  m.  eenverung  Its  volts  AC  10  12  votts  OC  4 
continuous.  6  amps  ma*  Enables  anyone  to  enjoy  CB  ratfw.  car  (Mracfc 
cartridge,  cassette  player  or  car  radio  in  a  home  or  office 

Continuous  Curreni  [Full  LoadJ 
OulpUl  Valta^R  (Nu  I  uad) 
Output  Valteis^  (Full  Lnad) 
Filtering  Capacitor 
Ripple  (Full  Load  i 
Snort  Circuit  Protection 


4  Amp 
tOVniai 

laVmln 
10,000  oF 
•  RMS 
Thermal  Breaker 


ts 


HO  DC  I.  I2CB4 

roe  o j 

enAH*ovi¥fe 
hi  vac  m  ivDcn  a*ip  ftio 


MODEL  103R 


NPC  4  Amp  Hegu  laced 
Powflf  Supply. 
Solid  State.  Oual 
Overload  Protect  Eon 


Cna  d   ihihV  |W|  *  ss   ,0)    Srnppmg  Wetgni  S  lb* 


Converts  115  volis  AC  to  136  volts  DC  t.  200  millivolts  Handles  ?  5 
amc-s  continuous  and  4  amps  max.  ideally  suited  lor  applications 
where  no  hum  and  OC  stability  are  important  such  as  C8  transmission. 
pnaM  Ham  radio  PateuuiDB  and  high  quality  e»ghMfac*  cay  stereos 
Can  also  be  used  m  ulddercnaroe  t?  vpii  ear  batteries 

TYPICAL  VAAIMUM 

Output  voltage:  i3  G  -  2  VDC  13  6  *  3  VDC 

Line/Load  Regulation  20  mV  SO  mv 

RIpple/NoiM  ZniVRMS  5mVRI 

Transient  Rpapunw  20  uSbc 

Cuneni  Continuous  2  5  Amp 

Current  LI  mil  4  Amp 

Current  Foidbaefc  1  Amp 

3  iri)M  ■   IWU5-.   iDi     Sh'PP'DQ  we-pm  *  lbs 


MODEL  108RM 

NPC  12  Amp  Regulated 
P0«s*r  Supply 
So'ifl  State 
3  W#v  Protected^ 
Curreni  Vi:r 


©         J    a 


»• 


This  heavy  duty  unit  quietly  converts  115  volts  AC  to  13  6  vorts  DC 

I  ?00  mUlivolfs.  B  amps  coniifluous.  W  amps  ma*  Ail  solid  slate 

Features  dual  curreni  overload  and  overvoltage  protection,  ideally 

suited  lor  opgrolinrj  mobile  Ham  radio  2  meior  AM-FM-5SB  trans- 
ceivers in  your  home  or  olfiu  Can  also  be  used  lo  trickle-charge  12 
volt  car  batteries. 


Output  Voltage 
Line/ Load  Raguletfon 
ftrpcrte/Hon* 
TrinsilH  BwpOftM 
Current  CoAunuou* 

Current  L  pmi| 

Cur  rem  Foidbock 
Overvoftage  Protecton 

Case;  *VT  fH|  *  W  |W)  *  S'V 


rtcAi. 

i3e  i  avoe 

»mV 

JmVRMS 

SOuSec 

0  Amp 

12  Amp 

2  SAfftp 

145V  15V 

ID)  Shipping  WeirjM  9  5  H». 


MAKIWUM 

13  6   i  3VDC 

50  mV 


ALSO  AVAILABLE  AS  MODEL  1Q8FA 
WITHOUT  METER  AND  OVERVOLTAGE 
PROTECTION. 


MODEL  109R 


NPC  25  Amp  Regulated  Power  Supply.  4 -Way  Protected, 
Output  Voltage  and  Currenr  Meter? 

Extra  heavy -duly  unil  quietly  converts  \  15  volts  AC  In  13  6  volts  DC   I  200 
millivolts  ID  amps  continuous,  25  amps  max  AJl  solid  slate  Features 
dual  current  overload  over  voltage  and  thermal  protection,  ideally  suited 
fur  operating  mobile  Ham  radio  and  linear  amplifier  m  your  home  or  office 
tjceftent  bench  power  supply  lor  testing,  and  servicing,  of  motwte 


TWfCA* 


Output  Vortagc 
Lm»/Lo«d  fleguiaUori 

Wppl«N0i9e 

TransMjnt  Response 
Current  Cdniinuaus 
Current  Limn 
QvervOUage  Prolecuon 
Thermal  Overload 


130 

SOnnV 

SmVRMS 

30u$ec 

10  Amp 
2ft  Amp 
1A5V 
1S0'  F 


2VDC 


13 S  -  3VDC 

lOOmV 

lOmVn^S 


15  V 


Case  **."  jh  ,  i  r  (W»  -  HT  <Or  Shlppmq  Welgtil  15  lh* 


HfQUI-HTTe  w 


MODEL  104R 

NPC  6  Amp  Pow**  Supplv 
Regulated. 
Soi*d  State.  Dual 
Overload  Protection. 


Converts  H&  volts  AC  to  I3.6  volt» 
DC  t.?00  millivolts.  Handles  4 
amps  continuous  and  G  amps  max. 
ideally  suiied  tor  applications  where 
excellent  OC  stability  is  important,  such  as  CB  transmission  small  Ham 
radio  iransmm«f  and  high  quality  eiflhMtacM  car  stereos  Lm  be  used  to 

MrikMattiZvaMfierMevfiBV 

US      2  VOC  dul*  3 VDC 

20  mV  SOmW 

Z  m V  RMS  5  my  RM$ 

20uSee 
4  Amp 

6  Amp 
2*mp 

IDS    Shipping  Weight  6  lb  a. 


OuCpui  Voitag* 
Lm*.' Load  n*5uianon 
RtpO*#/H<H« 
Tfaniieni  PesponM 
Curmni  Contrnuoui 
Currnnl  Limit 
Current  Foldbach 

Caw  3'  "(H)  3(5  -"(WJjie1 


MODEL  iaV4 

NPC  1.76  Amp 
Power  Supply. 
3  Amp  Max 

Functions  silently  in  conven- 
ing. 115  volts  AC  to  12  volts 
OC.  Ideally  suited  for  mosi 
applications  includmci  5-traca  stereo, 
cassene  tape  player  ansati  power  laung 

Conttnuoua  Current  (Full  Load} 
Output  Vallage  (Wo  ioadt 
Output  VDllJlpe  (Full  L^afli 
Fillermg  Cnpatiilc 
Ripple  (Full  Londl 
Short  Clrcuil  Proteciiun 

Case.  a"iHiH"iW)M5  -    tDi  SMpplng  WeigM.  3  lb?. 


._    -B.  , .  .  ., 

1  75  Amp 
16  V  max 

IS  V  mm 

5,000  uF 

4VRMS 

T  perm  at  Breaker 


r          i 

BaeH 
**«wf«i*!5ajfiu'v 

llflLIV  «TJ11| 

PJBJ 

MODEL  102 

MPC  7,5  Amp 

Power  Supply, 

4  Amp  Man,  Solid  State, 

Overload  Protected 

Functions  silently  in  convert- 
ing 115  volts  AC  lo  1? -volts 
DC.  13  amps  continuous,  4  amps  max.  EflaOta  anyone  m  enjoy  CB 
radfO:  car  B-tracA  cartriopje  cassette  tape  piayer  or  car  radio  in  a  home 
or  office 

Qonceiu«ua  Cutrafrl  fFmi  toed  I  5  5  Amp 

Output Uottaoa  {Me  Lo*d>  tsvphi 

Output  voitege (Full  lobuI  13 V m 

rui  g  Capacitor  5  ,ooo  uf 

Rip  pie  4  Full  Load  |  6  V  RM  S 

ShortCircuii  Pniieeuon  Thermal  BroaHer 

Case;3"(H)x4^-  tW)*W(01   Shipping  Weigh!  4  lbs 


'l 


J  MElllilPB 


ii  I***  ■ 


MjtK-i 
IH.HW.  Ml* 


if^aa- 


l}VDC  IN 

14  VDC     IK 

Output  vottagt  <wo  lq*o» 
Output  Voftapa  {Fefl  Load  i 
F-$<tueoqr  |No  Load) 
Frepuervcy  (FuM  Load) 
Power  ConimifDus 

115  VftMS 
100  V  RMS 

200W 

130  V  RMS 
115  V  RMS 
00  Hi 
62  mi 

Power  P«4k 
Parallel  Conrtecttort 

2a0W 
3S0VV 

A1I  Values  Are  Typ^cni 

MARINE  B-  RV 


MODEL  12-115 

NPC  12-115  Solid  State  inueriir,  200  w 

Parallel  Connection  for  Higher  Power  up  to  35Q  vV. 

Conwerts  12  volts  OC  lo  115  volts  AC  fi  60  Hz  oulput..  ?00  watts  contin- 
uous operahon  with  peak  power  up  to  ?40  watts  All  silicon  semiconduc- 
tors assure  high  reliability  at  excessive  ampienT  temperatures  The 
oulpul  voltage  is  a  square  uravt  Tne  inverter  is  nol  recommended 
*Ttere  ruon  nnscnts  are  nor  iu*s joat 

Tne  \2  i  i&  afiows  you  lo  have  AC  house  current  m  your  boat  car,  trucK 
camper  house  trat tar  oj  nouseteat  Win  operate  small  nousehDld  appli- 
ances. TV.,  hand  tools,  electric  shaver,  AC  radtos  and  <  ignis  within 

power  rating  Quilt -m  overloarj  nroteclion 

Caie:  AW  |H)  *  7  W  IW)  n  %W  {D]  Shipping  Weight  7  lbs 


MODEL  612 

Model  612 
Power  Converter 

NPC  St 2  converts  &  voii 

negative  ground  or  12  volt 
positive  ground  electrical 
systems  to  12  volt  nega- 
tive  ground  operation 
Provides  lull  3  amp  con 
linuous  power    The  in 
expensive  soluiton  tor 


and  cassette  tape 
m  vehicles erdh  6  iron  neg- 
ative ground  or  12  volt 
positive  ground  systems 

Case.  2S"  fH)  i  3"  (W]  *  5'  |D> 
Shipping  WiituM'  1  lb. 


Larsen  Antennas 

to  fit  Any  Mobile  Unit 


Magnetic  Mount  or  Gutter  Clamp  5/8  wave 
Specify,  2  meters,  220, 450.  1/4  wave 


$38.50 
$18.50 


Larsen  Antennas 


3/8"  single  hole  mount 

5/8  wave  -$31.50 
1/4  wave  -$11.50 


.model  372  CL  If  RE  AMP 


COAXIAL  ANTENNA  CHANGEOVER  RELAY 


Get  nwmiTiinifi  legal  modulation  without  danger -of  splatter. 
Sui«i-Jlate  speech  p*pjarnplifjBT  and  clipper  10r  trinsmilliFt, 
pubt'i:  adores*  systems,  and  lape  recorders  needs  no 
e»Terrirtl  [MVwffl. 


Model  372  -  $27.50 


nMcrfimtau* 

JlKHJl   ImpAdHWa 

100  JMO  ahim 

Input  L*v*i! 

5  millivolt*  14  20  r>nHi*#rj  [. 

VoNiga  Gil n 

10  dB 

On  <d  ri  1  »™l 

00  pftHUHM 

Dupui  Impodartoi 

50,000  rjhra 

P:>*nr 

5-wnri  tPAnuitw  bittapy. 
Bijff*a  2U$  dp  K|iM*Btofit 

Sin 

i-art"  n*r  m-irV 

Shipemg  n««tii 

Tax. 

Co^nwrHni 

T*f*ilnm  *1»  ip 

UNIVERSAL  HYBRID  COUPLER  II  PHONE  PATCH 

model  3D02W  and  model  3001 W 


Conned  your  station  to  the  lelephPnd  Unas.  Fiw 
iwn<#i-s*l«[at)Fs  mooes  g>v»  complete  Heicibiniv  for 
patching  the  station  10  the  Tine  and  Jo*  tape  recording- and 
playback  to  or  IrorJi  Jhe  Irne  qr  the  station,  The  hybrid 
circun  provides  for-  ei 'of  [less  VOX  operantm  of  1  he  phone, 
parch  A  huifi-in  Comprwmp  speech  preamplifier  /I  iniHe* 
(in  Model  3002VVI  mcffrHes  the  level  ol  week  phone  signals 
and  also  prevents  over moduli! ion  whan  the  iQeat  Itflephontf 
is  used  as  the  Station  microphone.  jThe  Compreamp  also 
luncliOns  as  a  pre-ampliiier/Hmitej  with  lhfl  stanOKl 
microphone,  if  desired. I 


^— .% 


>  ipetif  Lcctioni 

Inpuli  fram: 
Una 

flacvJtrtr 

Mie**phen» 


Model  300  2W  with  Compreamp 

-  $125.00 


£00  ah  ma 

4Dltm 

High  -miMdiPK*  ISO  £00  ohmir 
eryvUf  or  dynamic 


Tip*  Hamnfop     4  ohm 

Oulpirtt  l*i 

T  rijiimmar  50,000  ohmi 

Rki!h<  SbMbt*  4  thma 

Jaam  H«Dnt*f     OJi  rmgolirn 

&u  nff'NT.tff'Ky1 


Model  300  1 W  without  Compreamp 

-  $85.00 


Powip 
CG-nmcron 


3-1/7  ft* 

0-™ll  batttrv.  Bur«Mt 7UB 

or  aquJnJint 

Phrtna 


.  modtl  377 , 


Economical  and  rehab**.  Can  be  operated  (mm  VOX  circuit. 

for  DOTtiptrlely  automatic  operation  or  1rom  PTT  or  manual 
T/fl  switch.  Receiver  input  is  automatical  lv  grounded  lfchan 
trip  relay  is  in  (he  Transmit  position.  Wide  AC  aoerating 
vol:age  range  and  low  aper  aiing  ourrenl, 


' 


Model  377 -$17,95 


p  ipetsfrratiOrn 
Pcwrir  Hitir\g 

VSWft 

Ptow*r  flaquifmianU 

Cdrertvcierr 

0»m*n>por*. 
Sfoppirq  Hiqrrt 


TQM  wrttl  CW  (2000  WMtii  ssai 
Ltatihtn  MB  -l.DCie  160.  MHi 
0-01*  Afflpm,  4S  «f  1 »  h>Ki  AC 

UHF  Tr(*SOa» 

s-i/r1  e  Mra" 

1 »- 


BARKER  &  WILLIAMSON,  INC. 


Model  359  -  $37.50 


Increase-  your  transmitter's  effect be  speech  powei  up  to 
f0l>i"  t i ivies.  Op-  use  i[  with  your  (dps  recorder  or  public 
address  system  lor  improved  performance.  Thrl  IWO 'Stage, 
transistorised  Audio  Frea^pMief/LinfitieF  can  bu  used  with 
all  Types  of  Irans/fiitteri.  Powered  by  a-  long-lasting  dry  cell 
battery— nO  external  power  needed.  IrmeltJ  ywnhouT  anv 
wiring  changes  m  vour  traosfrnliw.  Just  connect  the 
Comp*4*mp  between  you*  microphone  150,000-ohm 
dynamii;  or  h igh-impadance  ceramic}  and  your  trensm itier's 
microphofie  input  connectof.  Front-panel  rocker  switch  lets 
you  bvpass  the  Compreamp  when  you  wanl  10. 
Compression  hevel  is.  adj  uStePfe,  too. 


ipecif  rations 

Inpgl  Impvdinci 

tOO .OOO  [klimi 

Iriti'i!    I.«v«l 

B  miJlrroru  to  20  milllnlti 

Vent*  Otin 

10  dB 

Ouiput  L«h4 

SO  .fl.lll.-Dltl 

Didlput  1-mpKtinc* 

BQ.OOOaHmi 

fowt* 

9  woH  HBTurtor  twItirY. 

Burn*«i  2uQ  «-  «|jrval*ret 

Sill 

Z-3/4"jt3™  3!4-l^^, 

Sh.p^riaimiitfhr 

6-1/3  5J, 

Co-rHMClori 

Twm  ini  1  nr  ip 

COAXIAL  SWITCHES  AND  ACCESSORI ES 


for  antenna  sa  recti  on  and  RF  switching 

These  high-cuahtv  switches  riave  «T  trie  siandard  far  the 
industry  lor  years.  Ccrami-:  switcfies  wivfi  silver-alloy  con- 
tact* and  sdwer-ptated  conductors  gn*  unminclted  perfflr- 
cnanoa  and  reliability  From  audio  Frequencies  to  150  MM/. 

BSfW  coaxial  switches  are  designed  for  use  *nh  K-  W  75- 
Otim  ■nOrvreaeTr-ve  loads,  and  are  pawer  rated  at  1000  watts 
AM,  2000  watt*  SSB  Connectors  are  UHF  lype.  Insertion 
loss  is  negi.g.ble,  and  VSWR  M  \*a  t^iln  1,2  1  up  to  150 
MHt. 


COAXIAL  SW1TGH  SELECTOR  CHART 


Crosstalk  I  measured  at  30  MH/I  ii  4b  dB  between  adjacent 
Outlets  a^id  -60  dB  between  ahernata  outlets. 

Models  are  available  1or  duik  waFl.  jr  pantl  rrxjuraiing,  and 
witn  or  without  pr61e:tive  grounding  o'  inactive  outputs. 
RijdiaJ  |side-i™iaumed)  connector  models  can  be  eitFier  wait 
Ch-  oervel  moused,  axigl  l|bflCkpl*te-rTKiuntedr  connector 
modeps  are  for  ptfHit  mounting  only,  wv  panel  yj,f.f. 

Use  the  selector  dhan  below  to  choose  the  modati  you 

need. 


Model  5M 


Model  S90G 


PRICE 

Outputs 

Connector 
PJaotfment 

Mount  inn 

Automatic   |        Dial 

Model 

Panel 

Wall 

Desk 

Grounding 

Plate 

Romarks 

375 

18,95 

6 

A^ia) 

% 

X 

1  Supplied 

PRO  TAX  swiich  Ground*  all  axcept  salted 
output  circuit. 

376 

18.95 

& 

RKtial 

N 

X 

X 

Suppliiad 

PROTAX  swttcnr  Grounds  all  except  selected 
output  circuit.  Sixth  switch  portion  grounds 
aft  outputs. 

Radial 

X 

X 

OP-S 

550A 

14.00 

5 

560A-2 

12.50 

> 

Radial 

X 

X 

DP-2 

551A 

17.50 

:•> 

Radial 

X 

X 

DP  2 

Special  2 'pate,  2-pcrs-iticHn  switch  used  to 
switch  any  RF  device  in  or  oui  ot  series 
connection  in  a  coaxal  Ime  See  figure  loverJ. 

&56 

.95 

— 

— 

X 

Bracket  only,  fc  wall  mourning  of  radial 
connector  seiches. 

59a 

17.95 

5 

Axial 

n 

OP  5 

&90G 

17.95 

5 

Axial 

X 

H 

Supplied 

Ground5atl  except  selected  output  circuit. 

592 

Ifi  50 

2 

Axial 

* 

DP  2 

S3S       I 

18.50 

6 

In-line 

X 

X 

X 

Grounds  all  except  selected  output  circuit. 

Mo£falSB2 


Mode,  &50A  2 


There  is  no  substitute  for  quality,  performance, 
or  the  satisfaction  of  owning  the  very  best 

Hence*  the  incomparable  Hy-Gain  3750  Amateur 
transceiver.  The  3750  covers  all  amateur  bands 
1.8-30  Mhte  (160-10  meters).  It  utilizes  advanced 
Phase-Lock-Loop  circuitry  with  dual  gate  MOS 
FETs  at  all  critical  RF  amplifier  and  mixer  stages. 
There's  a  rotating  dial  for  easy  band-scanning  and  an 
electronic  Frequency  counter  with  digital  readout 
and  a  memory  display  that  remembers  frequencies  at 
the  flip  of  a  switch.  And  that's  just  the  beginning. 

Matching  speaker  unit  (3854)  and  complete 
external  VFO  (3855)  also  available. 

See  the  incomparable  Hy-Gain  3750  at  your  radio 
dealer  or  write  Department  MM.  There  is  no  substitute. 


8 


3854-S59  35 


3760-51896.00 


3856  -  $436.00 


There  is  no  substitute, 


v^    ™\^/  Amateur  PL 


Radio  Systemv 


HY-GAIN'S  INCOMPARABLE 

HY  TOWER 

FOR  80  THRU  10  METERS 

Model  18HT 

•  Outstanding  Omni- Directional  Performance 

•  Automatic  Band  Switching 

•  Installs  on  4  sq.  ft.  of  real  estate 

•  Completely  Self-Supporting 

By  any  standard  of  measurement!  the  Hy-Tower  is  unques- 
tionably the  Finest  multi-band  vertical  antenna  system  on  the 
market  today,  Virtually  indestructible,  the  Model  1SHT 
features  automatic  band  selection  on  80  thru  10  meters 
through  the  use  of  a  unique  stub  decoupling  system  which 
effectively  isolates  various  sections  of  the  antenna  so  that  an 
electrical  U  wavelength  (or  odd  multiple  of  a  lA  wavelength) 
exists  on  all  bands.  Fed  with  52  ohm  coax,  It  takes  maximum 
legal  power  ,  .  .  delivers  outstanding  performance  on  all 
hands.  With  the  addition  of  a  base  loading  coil*  it  also  delivers 
outstanding  performance  on  160  meters.  Structurally  *  the 
Model  18HT  is  built  to  last  a  lifetime.  Rugged  hot-dipped 
galvanized  24  ft.  to  wot  requires  no  guy  e<J supports.  Top 
mast,  which  extends  to  a  height  of  50  Ft*,  is  6061ST6  tapers 
aluminum.  All  hardware  is  iridite  treated  to  MIL  specs.  If 
you're  looking  for  the  epitome  in  vertical  antenna  systems. 
you'll  want  Hy-Tower.  Shpg.  Wt-.  96-7  lbs*  Order  No.  182 
Price:  $259.35 

NEW  Special  hinged  base  assembly  on  Model  1SHT  allows 
complete  assembly  of  antenna  at  ground  level  ,  ,  permits 
easy    raising    and    lowering    of    the    antenna- 

BROAD  BAND  DOUBLET  BALUN 
for  10  thru  SO  meters 
Model  BN-B6 
$15,95 

The  model  BN-&6  balun  provides  optimum  balance 
of  power  to  both  sides  of  any  doublet  and  vastly 
improves  the  transfer  of  energy  from  Eeedline  to 
antenna.  Power  capacity  is  1  KW  DC,  Features 
weatherproof  construction  and  built-in  mounting 
brackets.  $15.95  Shpg.  Wt.  1  lb.  Order  No,  242 


MULTI-BAND  HY-Q  TRAP  DOUBLETS 
By*Q  Traps 

I  Install  Horizontally  or  as  Inverted  V 
■  Super*Strength  Aluminum  Clad  Wire 
■  Weatherproof  Center  and  End  insulators 


Super 

3 -Element  Thunder  bird 
for  10,  15  and  20  Meters 
Model  TH3Mk3  —  $199.95 

Hy-Gam  s  Super  J -element 
Thunderbird  debvers  otflstanding  perform- 
ance on  10.  15  ami  20  meters.  The 
TrOMkl  features  separate  and  matched 
Hy-Q  traps  for  each  band,  and  feeds  with  52 
ohm  coax.  Hy-Gain  Beta  Match  presents 
tapered  impe  dance  lor  most  efficient 
3  band  matching,  and  provides  DC  ground 
to  eliminate  precipitation  static.  The 
TH3Mfc3  delivers  maximum  F  B  raoo, 
and  SWR  less  than  1.3:1  at  resonance  on 
all  bands  Its  mechanically  superior 
construction  Features  taper  swaged  slotted 
tubing  for  easy  adjustment  and  larger 
diameter  Comes  equipped  with  heavy 
tillable  boonvta-mast  damp,  Hy-GaJn 
ferrite  balun  BM-86  Is  recommended  for 
use  with  the  TH3Mk3 


*^m                 Electrical 

i  rrajAA 

IfU^IM 

^nJ     1^^     Gain — averaor 

8?dB 

BdB 

Front -to -back  ratio 

25dB 

25dB 

^■^^^^J     SWR  .at  resonant 

less  than 

Less  than 

1.5  1 

1  5:1 

1^1                   Impedance 

50  ohms 

50  ohms 

Power  rating 

Max  legal 

Max  legal 

^^^^^             Mechanical 

i»^^*^            Longest  element 

31  A' 

27 

_M     Boom  length 

>4 

14' 

^^^H                  Turning  radius 

20' 

15 

^^^aa^^     Wind  load  at  SO  MPH 

156  lbs 

103.2  lbs 

Maximum  wind  survival 

100  MPH 

1 00  MPH 

^i^B  j^^J     Net  wetQht 

57  tbs. 

36  lbs. 

h^h                  Mast  diameter  accepted 

1 V*"  to  2^* 

to  2V? 

Surface  area 

6,1  sq.  ft. 

4.03  sq.  ft. 

6 -Element  Super  Thunder- 
bird  DX  for  1 0,  1 5  and  20 
Meters      Model      TH6DXX 

$239,95  Separate  Hy-Q 
traps,  featuring  Large 
diameter  coils  that  develop 
an  exceptionally  favorable 
L/C  ratio  and  very  high  Q. 
provide  peak  performance 
on  each  band  whether 
working  phone  or  CW. 
Exclusive  Hy-Gain  beta 
match,  factory  pre  tuned, 
insures  maximum  gain  and 
F/B  ratio  without  com* 
p  r  o  m  ise .  The  TH  6DXX 
feeds  with  52  ohm  coaxial 
cable  and  delivers  less  than 
1.5:1  SWR  on  all  bands. 
Mechanically  superior  con- 
struction features  taper 
swaged,  slotted  tubing  for 
easy  adjustment  and  re- 
adjustment, and  for  larger 
diameter  and  less  wind 
loading.  Full  circumference 
compression  c  lamps 
replace  self -tapping  sheet 
metal  screws.  Includes 
large  diameter,  heavy  gauge 
a  lumin  um  boom,  hea  vy 
cast  aluminum  boom~to* 
mast  clamp*  and  heavy 
gauge  machine  formed  ele- 
m  en t -to -boom  brackets. 
H  y  -Gain's  ferrite  balun 
BN-86  is  recommended  for 
use  with  the  TH6DXX. 


Installed  horizontally  or  as  an  inverted  V,  Hy-Gain  doublets  with 
Hy-Q  traps  deliver  true  half  wavelength  performance  on  every 
design  frequency.  Matched  traps,  individually  pre  tuned  for  each 

band  feature  large  diameter  coils  that  develop  an  exceptionally 
favorable  L/C  ratio  and  very  high  Q  performance.  Mechanically 
superior  solid  aluminum  trap  housings  provide  maximum  protec- 
tion and  support  to  the  loading  coiL  Fed  with  52  ohm  coax, 
Hy-Gain  doublets  employ  super*strength  aluminum  clad  single 
strand  steel  wire  elements  that  defy  deterioration  from  salt  watt'i 
and  smoke  -  .  *  will  not  stretch  .  .  ,  withstand  hurricane-like 
winds.  SWR  less  than  1.5:1  on  all  bands.  Strong*  lightweight, 
weatherproof  center  insulators  are  molded  from  high  impact 
cyolac.  Hardware  is  Lridnle  treated  to  MIL  specs-  Heavily  serrated 
7-inch  end  insulators  molded  from  high  impact  cycolac  increase 
leakage  path  to  approximately  12  inches. 

MODEL  2BDQ  for  40  and  80  meters.  100*  10 V  overall-  Takes 

maximum  legal  power.  Shpg.  Wt..  t .&  lbs  $49-95 

Order  No,  380 

MODEL  5BDQ  for   10.   15*   20*  40  and  80  meters.  94"  overall. 

Takes  maximum  power-  Shpg.  Wt..  12.2  lbs.  S79-95 

Order  No.  3»3 


CENTER     INSULATOR     for 
Band  Doublets  Model  CI 


Multi- 


Strong  lightweight*  weatherproof 
Mode!  CI  is  molded  from  high  impact 
cycolac.  Hardware  U  iridite  treated  to 
MIL  specs.  Accepts  W*  or  *V  coaxial. 
Shpg.  Wt.*  0.6  lbs.  $5.95  Order  Mo. 
155 

MULTI-RAND  ANTENNA 
DLpole  Antenna  —  Model  D1 V-BO 

$13,95 

For  10  thru  80  meters  —  choice  of  one  band 

A  dipole  antenna  for  the  Individuals  who  prefer  the  "do-it-your- 
self1 flexibility  of  custom -designing  an  antenna  for  your  specific 
needs.  (Work  the  frequencies  you  wish  in  the  10  through  80 
meters  hands). 

The  DIV-SO  features:  Durable  Copperweld  wire  for  greater 
strength*  Mosley  Dipole  Connector  (DPC-1)  for  RG-8fU  or 
RG-S8/TJ  coax  and  all  the  technical  information  you  will  need  to 
construct  your  custom-designed  antenna. 


END  INSULATORS  for  Doublets  Model  El 

Rugged  7-inch  end  insulators  are  molded  from  high  impact 
cycolac  that  is  heavily  **-rrated  to  increase  leakage  path  lo 
approximately  12  inches.  Available  in  pairs  only.  Shpg.  wt.*  0.4 
Ibh.  $3.95  Order  No.  156 


•  Remote 

•  Motor 
Con  trotted 


(ANTENNA 
SWITCH 


•  Control  unit  works  on  110/220 
VAC  50/60  Hz,  and  supplies 
necessary  DC  to  motor, 

•  Excellent  for  single  coa*  feed  to 
my  hi  band  quads  Or  arrays  of 
monobanders  The  five  positions 
allow  a  single  coax  feed  to  three 
beams  and  two  dipoles,  or  other 
simitar  combinations 

•  Control  cable  (not  supplied) 
same  as  for  HAM-M  rotator. 

•  Selects  antennas  remotely, 
grounds  all  unused  antennas, 
GND  position  grounds  ail  an- 
tennas when  leaving  station, 
"flamHat"  construction  shields 
motor  and  switches. 

•  Motor  24  VAC.  2  amp.  Lubnca- 
lion  good  to  —  aOT. 

•  Switch  flf  Capability:  Maximum 
legal  limit,       Price:  $120.00 


MATCHING  NETWORKS 


MM4 

?0C  M111S 

Price:  S1 10.00 


MN-2000 
2000  waits  PEP 

Price;  $220,00 


Gen*r>l:  •  iniegfii  Waitme!er  reass  Forward  power  in 
*jus  and  VSWR  oErectty  cw  ba  ca  libra  led  io  **$$  re- 
(lected  power  •  Mttcftti  SO  oKm  Iraitunittvr  output  \o  coax 
antennji  feedUne  *  -Vft  of  at  less'  5  i  m  C^in  **am 

10  thru  10  meter*  •  5*rHch*s  i«  of  otrt  irHri  front 
iwilch  •  S*w:  5  ,"H     10Ji"WT  ffT>  (H.D  ■  27  3  k 
203  cmf   MN-2000    14*i"D  (36.5  cm). 

*  Conlinwoirt  Ditty  Output:  fJN~4  500  waits  MN-2000. 
1000  watte  (2000  wait*  P£P  •  MN-2000  only;  Up  Io  3  an- 
tenna connetipfs  HieCTeo  Dy  front  panel  switch 


WATTMETERS 


W-4         1.B-54  MHz    Price:  $    72,00 

WV-4       20-200  MHz  Price:  $    84.00 

Reads  forward  and  reflected  power  dkeclfy  In 
wotti  (VSWfi  from  no  mo  gram).  Two  scales  Jn 
each  direclion  Siza:  s'^'H.  3^"W.  4"D  (M.O  * 
9.5)i  ID  2  Cm). 


Model     FuJI  Scale 


Calibration  Accuracy 


W  4 


?O0  Wittis       'S^  of  reading  4-    2watis) 
21100  watts     *(5%  Of  readtng  +  20  wfltts) 


WV-* 


100  walls    *I5%  ct  reading  —    l  wall  1 

1000  waits    i  1 5^  al  reading   ?    10  watts] 


SSR-1 


COMMUNICATIONS 
RECEIVER 


•  Synthesized  *  General  Coverage 

•  tow  Cost  *  All  Solid  State  ■  Built-in  AC 
Power  Supply  *  Selectable  Sidebands 

•  Excellent  Performance 

PRELIMINARY  SPECIFICATIONS  *  CflWfig**  500  *Hl  |0 
30  MHi  •  Frequency  can  be  read  accurately  to  belter  than 
5  kHr  *  SemrthHty  lypiCdl  iy  b  microvolts  tor  10  d8  S  +  N/N 
SSB  and  better  tnan  ?  mrcrovoix*  tar  10  dB  S*N  N  AM 
-  SetectlbF*  i^dabanda  *  Budlm  power  supply:  1 17/234 
VAC  -  20%  *  II  tha  AC  power  source  tails  the  unit  switches 
automatically  to  an  internal  battery  pack  *h«eh  uses  eight 
D-«i*3  [not  supplied!  m  For  reduced  current  dram  on  DC 
operation  | he  dials  do  noi  Nght  up  unless  a  red  pushbutton 
on  ihe  Irani  panel  is  depressed, 

The  Performance,  versatility  size  and  low  cost  Of  the 
SSn^i  make  it  ideal  for  use  as  a  stand-by  amateur  or 
novice-amateur  receiver,  short  wave  receiver  CB  monitor 
receiver   or  general  purpose  laboratory  receiver. 

Price:  $350.00 


GENERAL:  e  All  amateur  bands  10  thru  BO  meters  in  seven 
600  kHz  ranges  ■  Solid  Slain  VFQ  wirh  I  kHz  dial  divisions 
a  Modes  SSB  Upper  and  Lower,  CW  and  AM  a  Buill-in 
Sldelone  and  automatic  T/R  switching  on  CW  •  30  tubes 
and  semiconductors  *  OlmtrtiLoiM:  5!'*"Hr  10*4"W.  \4H" 
D  (14.0  x  27.3  x  36.5  Cm).  Wl.:  16  lbs.  (7,3  kg). 
TRANSMIT:  a  VOX  or  PTT  on  SSB  or  AM  *  Input  Power; 
SSa.  300  *atls  P.E.P..  AM.  260  watts  P.E.P.  controlled 
Carrier  compatible  with  SSB  Jrrteflri,  CW.  260  watts  a 
Adjutiable  pi-network. 

RECEIVE:  a  Semilmtr  belter  than  ' ,  )tV  iat  10  dB  S7N  a 
I.F.  Selectivity  2  i  kHj  @  6  dB,  3.6  itH*  @  60  dB  a  AGC 
lull  on  receive  modes,  variable  wiih  RF  gam  control,  last 
attack  and  slow  release  wiih  noise  pulse  suppression  e 
Diode  Detector  tor  AM  reception. 

Price:  S 649  DO 

34-PNB  Plug-in  Notse  Blanker  ....  100.00 

F  F-1  Crystal  Control  Unit 46.95 

MMK-3  Mobile  Mount  *  .  ,  .  , 7.00 

RV-4C  Remote  VFO 120,00 


TR4CW  SIDEBAND  TRANSCEIVER 


POWER  SUPPLIES 
AC  4  Power  Supply 

DC-4  Power  Supply 


SI  20.00 
.  135.00 


2  METER  FM 

PORTABLE  TRANSCEIVER 

Model  TR-33C 


LINEAR  AMPLIFIER 
Model  L4B 


Amateur  Net  $229.95 

•  SCPC*  Frequency  Control 

•  12  Channels  with  Selectable  Xmtr  Offsets. 

•  AH  FET  Front-end  and  Crystal  Filter  for 
Superb  Receiver  tnterrnod  Rejection. 

•  Expanded  Antenna  Choice. 

•  Low  Receiver  Battery  Drain, 

•  Traditional   R,  L.    Drake  Service  Backup. 

•  Single  Crystal  Per  Channel. 


L-4B  Linear  Amplifier  .  , 895.00 

•  2000  Watts  PEP-SSB  •Class  B  Grounded- 
Grid  -  two  3  500Z  Tubes  •  Broad  Band 
Tuned-Input  •  RF  Negative  Feedback  • 
Transmitting  AGC  •  Directional  Wattmeter 

•  Two  Tautband  Suspension  Meters  •  L-4B 
13-15/15"  W,  7-7/8"  H,  14-5/16"  D,  Wt.: 
32  lbs,  •  Power  Supply  6-2/4"  W,  7*7/8"  H, 
11"  D,  Wt.:  43  lbs. 

POWER  SUPPLIES 

AC  4  Power  Supply $120.00 

DC  4  Power  Supply 1  35.00 


Touch-n-go  with 
DRAKE  1525EM 

Push  Button  Encoding  Mike 


Drake    1525EM,    microphone    wirh    tone    encoder    and 

connector   for   TR-33C,   TR-22,    TR-22C,  ML-2 .  .  ,  .  .  $49.95 

•  Microphone  and  auto-patch  encoder  In  single  convenient  package  with  coil  cord  end 
connector.  Fully  wired  and  ready  for  use, 

•  High  accuracy  I C  tone  generator,  no  frequency  adjustments. 

•  High  reliability  Digltran®  key  board. 

•  Power   for    tone    encoder    obtained    from    transceiver   through    microphone  cable.    No 
battery  required.  Low  currant  drain. 

•  Low  output  impedance  allows  use  with  almost  all  transceivers. 

•  Four  pin   microphone  plug'  directly  connects  to  Drake  TR-33C  without  any 
tion  in  transceiver.  Compatible   with  all  previous   Drake  and  other  2  meter 
minor  modifications. 

•  Tone  level  adjustable. 

•  Hang-up  hook  supplied. 


modifico- 
units  with 


why  waste  watts? 

(SWIM A  $24.95) 


SWR-l  guards  against  power  loss 

If  you're  not  pumping  out  all  the 
power  you're  paying  for,  our  little 
SWR-l  combination  power  meter 
and  SWR  bridge  will  tell  you  so.  You 
read  forward  and  reflected  power 
simultaneously,  up  to  1000  watts  RF 
and  1:1  to  infinity  VSWR  at  3.5  to  150 
MHz. 

Got  It  all  tuned  up?  Keep  it  that 
way  with  SWR-l,  You  can  leave  it 
right  in  your  antenna  circuit. 


® 


ELECTRONICS 

A  luDncfurp  or  Cubit  C Of PQ ft F ■  a* 


DELL  XL 
741  TRI  flAM> 
MOBILE 
ANTE  SNA 

•  Auto  mail  ciHy  jdjusts  to 
proper  resonance  for  20,  40 
and  75  meters. 

•  Power  rated  at  500  Watts 
P.E.P, 

•  In  dudes  base  section,  uuto- 
mat  tea j I  and  whip  top  sec- 
tion.    742  Antenna 

Price:  $109,95 


JMR  /HOBIL-WR 

Two-way-radio  headset  with  superior  fidelity 
Elect  ret- Capacitor  boom  microphone  and 

palm-held  talk  switch. 


$69.95 


EXCLLSJVt 

DELUXE 

5  BAND  MOBILE 

4  5  ANTENNA 

•  AM  ban  J  manual  switching 
antenna  for  IQ\  15.  20,  40 
and  75  meter*. 

•  Power  rated  at  1000  Watts 
P.I:  .P. 

•  Includes  hjst"  section   with 
mabilecoll  arid  six  foot  whip 
top  section.  45  Antenna 
Price:  $119.95 


SWAN  METERS  HELP  YOU 
GET  IT  ALLTOCETHER 

These  wattmeters  tell  you  what  s  going  on. 

With  one of  tnese  mime  wattmeters  power  readings?  for  wiftatever  purpose 

you  11  lenow  tf  you  re  getting  it  all  we  ve  got  the  wattmeter  ror  you  use 

together  atf  the  time  Need  rtign  a-c-  your  Swan  credit  card  Applications 

curacy?  Hign  power  handing?  Peak  at  your  dealer  or  write  to  us 


LlLMlMi 


i   mime   watt 
meter  With  Muscle  Scales 
to  7OO0  wans  New  ftat 
rescome  owed  onat  couo 
ler  for  maitfTK»m  accuracy 

ssats 


Ijjrggjr. 


Wattmeter  Reads  RMS 
power  then  witfi  t fir  t lie* 
ot  a  swtttn  itur  peak 
power  of  your  vngte 
stoeoand  signal  Thais 
wnat  coonrs  onSSB 

V9  9fj 


M15D0  High  Accuracy  rrv 
ime  wattmeter  run 

scale  accuracy  on  5  50 
SCO  ana  iSOQwatt  scales 
I  :p  30  MHz  Forward  ano 
reffectea  power  use  it 
for  trooti4e  snoot  <  no  roo 


ELECTRONICS 


S^fj'j 


SWAN  LINEAR  AMPLIFIERS  A  Mark  ll  2000 
watt  P.EJ**  full  legal  input  power  unit  or  the 
1200X  matching  Cye_net  1200  watt  P.E.P.  input 
powerhouse  with  built-in  power  supply.  The  choice 
is  yours.  $849.95 


NEW  Swan  MM  EX 
Impedance  Matcher 

It    kct-ps    your  trans  mi  iter   and   your  antenna   on 
speaking  terms  for  a  song.  Price:  $23,95 

CYGNET    12O0X     PORTABLE 
LINEAR    AMPLIFIER 

To  quadruple  the  output  of  the  300 B  Cygnet  de 
novo*  simply  add  this  matching  unit  for  more  than 
a  kilowatt  of  power.  Complete  with  self-contained 
power  supply  and  provision  for  external  ALC,  this 
Cygnet  offers  exceptionally  hiRh  efficiency  and 
linearity.  $349.95 

Additional  Swan  products  include:  fixed  and  mobile  antennas*  VFOms  telephone  pa  ten, 
VOX,  wattmeter,  microphones  and  mounting  kits,  Am  another  extra  service,  only  Swan 
Electronics  offers  factory-bached  financing  to  the  amateur  radio  community.  Visit  an 
authorized  Swan  Electronics  dealer  for  complete  details 
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ELECTRONICS 


/MODEL 

05v4 


V«'iml«  L3»i«  CQAIrQl' 


FOR  BROADCAST-QUALITY  TRANS- 
MISSION AND  RECEPTION  FOR  BOTH 
MOBILE  UNITS  AND  BASE  STATIONS. 

•  Boom -mounted  eleclre  I -capacitor  micro- 
phone  delivers  studio -quality,  un  distorted 
voice  reproduction  Variable  gain  control 
leu  you  adjust  for  optimum  modulation. 

*  Cushioned  eareup  lets  you  monitor  in 
privacy  -  no  speaker  blare  to  disturb 
others.  Blocks  out  environmental  noises, 
too.  Made  of  unbreakable  ABS  plastic. 

*  Headband  self-adjusts  for  comfortable 
wear  over  Long  hours  Spring-flex  hinge 
let*  you  slip  headset  on  and  off  with 
just  one  hand.  Reversible  for  right  or  left 
ear. 

•  Headset  can  be  hung  on  standard  micro- 
phone clip. 

•  Compact  palm-held  talk  switch  l^ts  you 
keep  both  hands  an  the  wheel  for  safer 
driving.  Made  of  unbreakable  ABS  plastic. 

•  Built-in  FET  transistor  amplifier  adapt* 
microphone  output  to  any  transceiver 
impedance. 

*  Compatible  with  most  two-way  radios  in- 
cluding 40 -channel  CB  units. 

•Built-in  Velcro  pad  for  easy  mounting  of 
the  talk  switch. 

*  Made  in  U.S.A. 


SPECIFICATIONS 

Earphone  impedance 

and  type:  8  ohms,  dynamic 

Microphone  type'  El ec tret,  capacitor 

Microphone  frequency 

response;  200-6000  Hz 

Amplifier  type:  FET  transistor, 

variable  gain 

Amplifier  battery  7 -volt  MaUory 
power:  TR  175 

Switching:  Relay  or  electronic 

■^^^^^^^^^^^-^^^^^^^^^^^^^^^^^^^^^^—        ^— ^— ^^ 

IDEAL  FOR  EVERY  TWO-WAY  RADIO 
COMMUNICATIONS  NEED 

CB  operators  -  Amateur  radio  operators  * 
Police  and  fire  vehicles  •  Ambulances  and 
emergency  vehicles  *  Taxis  and  truckers.  * 
Marine  pleasure  and  work  boats  •  Con- 
struct ion  and  demolition  crews  ■  Industri- 
al communications  •  Security  patrols  • 
Airport  tower  and  ground  crews  *  Re- 
mote broadcast  and  TV -camera  crews  • 
Foresters  and  fire-watch  units  • 


TEN-TEC 


ARGONAUT 


AMPLIFIER 

#405 


ARGONAUT,  MODEL  509 

Covers  all  Amaieur  bands  10-S0  meters. 
9  MHz  crystal  filter,  2.6  km  bandwidth.  1.7 
shape  factor  @  6/50  dB  points.  Power 
required  12-15  VDC  @  150  mA  receive,  800 
mA  transmit  at  rated  output.  Construction: 
aluminum  chassis,  top  and  from  panel H 
molded  plastic  end  panels.  Cream  front 
panel,  walnut  vinyf  top  and  end  trim.  Size: 
HWD  4V?"  x  13"  *  7".  Weight  6  lbs. 

LINEAR  AMPLIFIER.  MODEL  405 

Covers  all  Amateur  bands  10-80  meters. 
50    watts    output    power,    continuous   sine 


wave,  RF  wattmeter.  SWR  meter.  Power 
required  1  2-15  VDC  @  8  A,  max,  Construc- 
tion: aluminum  chassis,  top  and  from  panel, 
molded    plastic    side    panels,    Cream    front 

panel,  walnut  vinyl  top  and  end  trim.  Size: 
HWD  4)4"  *  7"  x  8".  Weight  Th  lbs. 

Argonaut,  Model  509 .  ,  .  .  .  $329.00 

Linear  Amplifier,  Model  405  .,..♦,  159.00 
Power  Supply.  Model  251 

I  Wilt  power  bath  units) 79.00 

Power  Supply,  Model  210 

(Will  power  Argonaut  only)  ........  27,50 


The  new  ultra-modern  fully  solid-state  TRITON  makes  operating  easier 
and  a  lot  more  fun,  without  the  limitations  of  vacuum  tubes. 

For  one  thing,  you  can  change  bands  with  the  flick  of  a  switch  and  no  danger 
of  off-resonance  damage.  And  no  deterioration  of  performance  with  age. 

But  that's  not  all  A  superlative  S-pole  i-f  filter  and  less  than  2% 
audio  distortion,  transmitting  and  receiving,  makes  it  the  smoothest 
and  cleanest  signal  on  the  air. 

The  TRITON  IV  specifications  are  impeccable,  For  selectivity,  stability  and 
receiver  sensitivity,  And  it  has  features  such  as  full  CW  break-in,  pre- 
selectable  ALC,  off-set  tuning,  separate  AC  power  supply,  12  VDC  operation, 
perfectly  shaped  CW  wave  form,  built-in  SWR  bridge  and  on  and  on. 

For  new  standards  of  SSB  and  CW  communication,  write  for  full  details 
or  talk  it  over  with  your  TEN-TEC  dealer,  We'd  like  to  tell  you  why  'TTiey 


Don't  Make  'Em  Like  They  Used  To"  makes  Ham  Radio  even  more  fun, 


TRITON  IV  $699.00 

ACCESSORIES: 

Model  240  One-Sisty  Converter...., $  97,00 

Model  244  Digital  Readout .....  197.00 


Model  245  CW  Filter  ,.„„ .....$  25.00 

Model  249  Noiae  Blanker .......    29.00 

Model  252G  Power  Supply .....     99.00 

Model  262G  Power  Supply /VOX..  129.00 


lisir 

TEN -TEC 


KR20-A  ELECTRONIC  KEYER 

A  fine  instrument  for  all-around  high  perfor* 
mance  electronic  keying.  Paddle  actuation 
force  is  factory  adjusted  for  rythmic  smooth 
keying,  Contact  adjustments  on  front. 
Weighting  factor  factory  set  for  optimum 
smoothness  and  articulation.  Over-ride 
"straight  key*'  conveniently  located  for 
emphasis,  QRS  sending  or  tune-up.  Reed 
relay  output.  Side-tone  generator  with 
adjustable  level.  Self-completing  characters. 
Plug-in  circuit  board.  For  117  VAC,  50-60 
Hz  ox  6-14  VDC.  Finished  in  cream  and 
walnut  vinyl.  Price  $67.50 

KR5-A  ELECTRONIC  KEYER 

Similar  to  KR20-A  but  without  side-tone 
oscillator  or  AC  power  supply.  Ideal  for 
portableh  mobile  or  fixed  station.  A  great 
value  that  will  give  years  of  troublefree 
service.  Housed  in  an  attractive  case  with 
cream  front,  walnut  vinyl  top.  For  6*14 
VDC  operation,  Price  $38,50 

KR1-A  DELUXE  DUAL  PADDLE 

Paddle  assembly  is  that  used  in  the  KR50, 
housed  in  an  attractive  formed  aluminum 
case.  Price  $35.00 

KR2-A  SINGLE  LEVER  PADDLE 
For  keying   conventional  "TO"  or  discrete 


character  keyers,  as   used  in  the   KR20-A. 
Price  $15.00 

KR50  ELECTRONIC  KEYER 

A  completely  automatic  electronic  keyer 
fully  adjustable  to  your  operating  style  and 
preference,  speed,  touch  and  weithtin&  the 
ratio  of  the  length  of  dits  and  dahs  to  the 
space  between  them.  S el f-cont rolled  keyer 
to  transmit  your  thoughts  clearly,  articu- 
lately and  almost  effortless.  The  jambie 
(squeeze)  feature  allows  the  insertion  of  dits 
and  dahs  with  perfect  timing. 

An  automatic  weighting  system  provides 
increased  character  to  space  ratio  at  slower 
speeds,  decreasing  as  the  speed  is  increased, 
keeping  the  balance  between  smoothness  at 
low  speeds  and  easy  to  copy  higher  speed, 
High  intelligibility  and  rythmic  transmission 
is  maintained  at  all  speeds,  automatically - 

Memories  provided  for  both  dits  and 
dahs  but  either  may  be  defeated  by  switches 
on  the  rear  panel.  Thus,  the  KR50  may  be 
operated  as  a  full  iambic  (squeeze)  keyer, 
with  a  single  memory  or  as  a  conventional 
type  keyer,  All  characters  are  self-complet- 
ing. Price  $110.00 

SPECIFICATIONS 

Speed  Range:  6-50  w,p,m. 
Weighting    Ratio    Range:    50^  to   150%   of 
classical  dit  length. 


Memories:    Dit   and  dah.   Individual   defeat 

switches. 
Paddle  Actuation  Force:  5-50  grns. 
Power    Source:    117 VAC,    50-60    Hz,    6-14 

VDC. 
Finish:  Cream  front,  walnut  vinyl  top  and 

side  panel  trim, 
Outputs   Reed  relay.  Contact  rating  15  V A, 

400  V.  max. 
Paddles:    Torque    drive    with    ball    bearing 

pivot. 
Side-tone:  500  Hz  tone. 
Adjustable  output  to  1  volt. 
Size  HWD:  2W*x  5^"  x  gi/*" 
Weight:  1^/4  lbs. 


liar 


KR50 


NORTH  SHORE 


RFYTECHnology 


DUPLEXER  & 

CAVITY 

KITS... 


NOW  AVAILABLE  FOR  YOU 
FULLY  ASSEMBLED  &  TUNED! 

UPGRADE  YOUR  REPEATER  WITH  AN 
RF TECHNOLOGY  DUPLEXER. 
ALL  DUPLEXERS  AND  CAVITIES  ARE 
TEMPERATURE  COMPENSATED  WITH 
INVAR®  AND  MEET  ALL  COMMER- 
CIAL STANDARDS 

ONLY   TOP  QUALITY  MATERIALS  GO 
INTO  OUR  PRODUCTS. 
BOTH   KITS   &    ASSEMBLED   DUPLEX- 
ERS AND  CAVITIES  ARE  AVAILABLE 
TO  YOU  AT  A  SAVINGS  TO  YOU. 

Mod.  62 -3  ...  6  ca%\,  2  mtr.,  insertion 
loss  0.6  db  with  isolation  100  4b  typical; 


pwx.  350  w.  Kit  $399  ea.  —  Assembled 
$499\ 

Mod,  4220-3  ...  4  cav.  220  MHz 
insertion  loss  0.6  db  with  80  db  isolation 
typical;  pwr.  350  w.  Kit  $279  ea.  — 
Assembled  $349. 

Mod.  4440-3  .  .  .  4  cav.  440  MHz, 
insertion  loss  0.6  db  with  80  db  isolation 
loss  0.6  db  with  80  db  isolation  typical: 
pwr.  350  w.  Kits  $249  ea,  —  Assembled 
$329. 

Mod.  30  Cavity  Kit*:  2  mtr.  $75  ea,t 
220  MHz  $65  ea..  440  MHz  S65  ea,;  6 
mtr.  *11&  ea.  Add  SI 5  lor  Assembled  Kit, 

Also  available:  6  mtr..  4  cav.  Kit  S3 99 

—  Assembled  $499,  2  mtr,  4  cav.  Kit  $299 

—  Assembled  $399,  440  MHz  TV  Repeater 
D  up  lexer. 


Now  You  Can  Receive  The  Weak  Signals  With  The   ALL  NEW 


AMECO 


PREAMPLIFIER 


Model  PT-2  is  a  continuous  tuning  6-160 
meter  Pre- Amp  specifically  designed  for 
use  with  a  transceiver.  The  PT*2  com- 
bines the  features  of  the  well-known  PT 
with  new  sophisticated  control  circuitry 
that  permits  it  to  be  added  to  virtually 
any  transceiver  with  No  modification. 
No  serious  ham  can   be  without   one. 


•  Improves  sensitivity  and  signal- to-noise  ratio. 

•  Boosts  signals  up  to  26  db, 

•  For  AM  or  SSB, 

•  Bypasses  itself  automatically  when  the  transceiver  k  transmitting. 

•  FET  amplifier  gives  superior  cross  modulation  protection. 

•  Advanced  solid-state  circuitry. 

•  Simple  to  install. 

•  Improves  immunity  to  transceiver  front-end  overload  by  use  of  its  built-in  attenuator. 

•  Provides  master  power  control  for  station  equipment. 


MODEL  PT-l 


$69.95 


The  indispensable 

BIRD  model  43 

THRULINE* 
Wattmeter 


MODEL 

PRICE 

43 

SI  10 

Elements  (Table  1)2-30  MHz 

40 

ElenrentstTableUZ&lOQOMHi 

35 

Elements  [Table  2) 

50 

80F,  SOM                             5VY 

27 

80ftOQC-N(M)                    25VY 
SOSSQCHfM)                    SOW 

47 

75 

Mimmomtor* 

149 

aii\o 


Table  1 

STANDARD 
ELEMENTS 

(CATALOG 

NUMBERS) 


5 

10 

25 

SO 

100 

2  SO 

500 

1000 

2500 

SOOO 


watts 
watt* 
watts 
watts 
watts 
watts 
watts 
watts 
watts 
watts 


Frequency  Bands  |MH/t 


50H 

11WH 

2S0H 

5O0H 

1O0OH 

2  SOON 

SOOOH 


SA 

10A 

2SA 

50A 

100A 

2SOA 

50QA 

1Q00A 


5B 

10B 

25B 

SOB 

100B 

2508 

5006 

10008 


SC 
IOC 
2SC 
50C 

100C 

250C 

SOOC 

1000C 


5D 

10D 

2SD 

SOD 

100O 

250O 

sooo 

1000O 


Read  RF  Wafts  Directly.  '"if 

0.45-2300  MHz,  1-10,000  watts  ±5%,  Low  insertion 
VSWR-1.05. 

Unequalled  economy  and  flexibility:  Buy  only  the 
element(s)  covering  your  present  frequency  and  power 
needs,  add  extra  ranges  later  if  your  requirements 
expand. 


Table  2  . 

LOW- 
POWER 
ELEMENTS 


1  WJtt 


CaL  No. 


60*80    MHz 

80^5    MB/ 

95-125  MHi 

IIQ-l&GMHz 

1riO-250MH7 
20t>300  MHz 
275^450  MHz 
425-850  MHz 
800-950  MHz 


060-1 

08O-7 
095-1 
110-1 
150-1 
200-1 
2751 
425-1 
800-1 


2.5  watts 


SE 
IDE 

25E 

50E 

loot 

250€ 
SOOE 

1000* 


dt  No. 


60-80 
80-95 
95-150 
150  250 
200-300 
250-450 
400-850 
800-950 


MHz 
MHz 
MHz 
MHz 
MHz 
MHz 
MHz 
MH? 


^^^^   ^^  ^^^^^^_  Novice  Crvsta Is  {Spec it v  Band  Only} 

NS^t  TW0METERS 

\|    CRYSTALS  IN  STOCK  |n  Stock! 

Standard  •  Icorrt  •  Heathkit  •  Ken  •CJegg  •  Regency  •Wilson  •  VHF 
Eng  •  Drake  •  And  Others!       $4,50  @  Lifetime  Guarantee 


Motorola  HT  220  Crystals 


Make/Model 

Xmit  Freq. 

Rec,  Freq, 

THE  Q3CC^  SIGNAL  $-|2 
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THE  APPtOYtO  LEADING  HAM  AKD  COMMS  RCIAL  BAIUH  IN  THE  WOULD  TQ0AT. 
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SERIES  31  —BNC  CONNECTORS 

Amphenurs  BNC  connectors  axe  small,  lightweight,  weather  pro  of 
connectors  with  bayonet  action  for  quick  disconnect  applifications. 
Shells,  coupling  rings  and  male  contacts  are  accurately  machined 
from  brass.  Springs  are  made  of  beryllium  copper.  All  parts  in  turn 
are  ASTRO  plated®  lo  give  you  connectors  that  can  take  constant 
hand  Ling,  high  temperatures  and  resist  abrasion. 


BNC  BULKHEAD  RECEP- 
TACLE 31-221-385  UG-1094 
Mates  with  any  BNC  plug. 
Receptacle  can  be  mounted 
into   panels  up  to  104"  thick, 

n  25 

BNC  (M)  TO  UHF  (F)  ADAP- 
TER 309-2900-385  UG-225 
Adapts  any  BNC  jack  to  any 
UHF  plug.  $3.63 
DOUBLE  MATE  ADAPTER 
8  3-877-385  Both  coupling 
rings  are  free  turning.  Con- 
nects 2  female  components, 
$2.72 

JACK  ADPATER  $1.95 
575-102-385  Adapts 
S3-1SP-385  to  Motorola  type 
auto  antenna  jack  or  pin  ]ack. 
PANEL  RECEPTACLE 
&3-IR-385  S02  39  Mounts 
with  4  fasteners  In  21/32" 
diameter  hole.  $1.17 
PANEL  RECEPTACLE 
83-878-385  S0239SH  Mounts 
in  single  21/32"  diameter 
hole.  Knurled  lock  nuts  pre- 
vent turning,  $1.59 
BNC  ANGLE  ADAPTER 
31-009-385  UG-306  Adapts 
any  BNC  plug  for  right  angle 
use.  $4,23 

BNC  TEE  ADAPTER 
31-008-385  UG-274  Adapts  2 
BNC  plugs  to  31-003-385  or 
other  female  BNC  type  recep- 
tacle. $4.56 


UG-1094 


575*102-385 


BNC(F)  TO  UHF  (M>  ADAP- 
TER 31-028-385  UG-273 
Adapts  any  BNC  plug  to  any 
UHF  jack.  $2.39 
PUSH  -ON  83-1  SP-385 
83-5SP  385  Features  an  un- 
threaded, springy  shell  to  push 
fit  on  female  connectors. 
$2.27 

LIGHTN  ING  ARRESTOR 
575-105*385  Eliminates  static 
build-up  from  antenna.  Pro- 
tects your  valuable  equipment 
against  lightning  damage. 
$4.80 

BNC  PLUG  31-002-385  UG- 
88  Commonly  used  for  com- 
munications  antenna  lead 
cables.  For  RG  55/U  &  RG 
58 /U  cables.  $1.59 
BNC  STRAIGHT  ADAPTER 
31*219-385  UG-914  1  9/32" 
long,  allows  length  of  cables  to 
be  joined.  Mates  with  BNC 
plugs,  $2.12 

BNC  PANEL  RECEPTACLE 
31*003-385  UG-290  Mounts 
with  4  fasteners  in  29/64" 
diameter  hole.  $1.74 


83^77-385 


S0239 


SERIES  581  —  PACKAGED  CABLE  ASSEMBLIES 

All  popular  Lengths  arc  now  available  in  your  choice  of  RG  8/U  or  RG 
58  /U  type  low  loss  poly  foam  dielectric  cable.  Installed  PL-259  connec- 
tors are  ASTR  Opiated  —  Amphenol's  new  n  on -tarnishing  finish  —  which 
has  all  the  advantages  of  precious  metal  plus  more  heat,  corrosion  and 
abrasion  resistors  that  silver  ever  had!  These  cable  assemblies  are  Ideal  for 
CB.  ham  radio  and  other  communications  antenna  Installations  and  they 
are  ready  for  immediate  use.  RG    g/u    TYpE   POLYFOAJ| 

COAXIAL  CABLE  ASSEM- 
BLIES 581-803  3-ft.  with 
ASTR  Opiated  PL-239'i  on 
both  ends.  $5.60 
581-820  20-fit  with  ASTRO* 
plated  PL*259's  on  both  ends. 
$1 1.80 

581-850  50-fit  with  ASTRO- 
plated  FL*259's  on  both  ends. 
$23.10 

581-875  7  5-fit  with  ASTRO- 
plated  PL-259*s  on  both  ends. 
$30.30 

581-8100      100-ft.      with 
ASTROplated      PL-259*s      on 
both  ends,  $3850 
RG  58/U  TYPE  POLYF0AM 
COAXIAL     CABLE    ASSEM- 
BLIES   581-5812    12-ft.    with 
ASTROplated      Pl>259fs      on 
both  ends,  $6.34 
581-5820  20-ft  with  ASTRO- 
plated   PL-259's   on   one   end 
and      SPADE      LUGS      ON 
OTHER  END,  $6-30 
518-5820-Z      20-ft.      with 
ASTROplated      PL-259's      on 
both  ends.  $7.36 
581-5850  50-ft,  with  ASTRO- 
plated PL-259fs  on  both  ends* 
$11.20 

581-5875  75-ft,  with  ASTRO- 
plated PL-259 *s  on  both  ends. 
$14.00 

581-58100  100-ft.  with 
ASTROplated  PL-259*s  on 
both  ends.  $16,10 


ffiai* 


UG-290 


S0239SH 
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UG-306 


UG-274 


83-5SP-385 


UG-273 


575-105-385 
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UG-88 


tlG-914 


A  new  precision  clock  which  tells  time  anywhere  in  the  world  at  a 
glance,  has  been  announced  by  Yaesu  Electronics  Corporation,  The  time  in 
any  principal  city  or  time  zone  can  be  simultaneously  coordinated  with 
local  time  on  a  24  hour  basis.  After  the  initial  setting,  as  the  clock  runs,  a 
Time  Zone  Hour  Disc  advances  automatically,  showing  correct  time  all 
over  the  world  without  further  adjustment.  The  clock  is  especially 
designed  to  withstand  shock  and  may  be  hung  on  a  wall  or  placed  on  its 
desk  mount.  The  clock  will  run  an  entire  year  on  a  single  L5  volt  flashlight 
battery  and  the  mechanism  starts  as  soon  as  the  battery  is  inserted.  It 
measures  six  inches  in  diameter  by  two  and  one  half  inches  deep.  An 
excellent  item  for  the  business  office,  ham  radio  operator,  short  wave 
listener,  boat  owner,  and  others  who  want  an  accurate  dependable  clock. 

Price:  $30,00  Amateur  net. 


Now... more  than  ever— 
the  TEMPO  line  means  solid  value 


Tempo  VHF/ONE 

iht  "ONE" yau'v*  &*m  waiting  for 
$399.00 
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$199,00 
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ATLAS  350-XL 


•  selectivity  control 

This  amazing  new  breakthrough  in  filler  design  is  truly  the  filter  of 
the  future.  Selectivity  control  on  the  front  panel  provides  control  of 
bandwidth  as  well  as  selection  of  upper  or  lower  sideband,  or  double 
sideband.  Continuously  variable  from  300  to  2  700  Hz  bandwidth. 
Shape  factor  is  better  than  1.7,  with  ultimate  rejection  better  than 
130  dB.  Selectivity  for  SSB  can  bo  set  for  maximum  voice  fidelity  at 
2700  Hz  bandwidth,  providing  transmission  and  reception  of  audio 
from  300  to  3000  Hz,  or  it  can  be  narrowed  down  to  2400,  2100  or 
even  1500  Hz  if  necessary  to  reduce  adjacent  channel  QRM. 
Selectivity  can  be  narrowed  gradually  to  as  little  as  300  Hz  for  CW 
reception. 

This  amazing  new  breakthrough  in  filter  design  is  by  Bob 
Crawford  and  Eckert  Argo  of  Consulting  Engineers,  Atlas  Radio  is 
privileged  to  be  first  to  offer  this  ^programmable  filter11  in  the  radio 
communication  field  and  for  sometime  to  come  will  be  the  only 
on*, 

•  receiver  incremental  tuning 

•  audio  frequency  notch  filter 

•  push  to  talk 

•  VOX  OPERATION 

•  FULL  BREAK-IN  CW  OPERATION 
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ALL  SOLID  STATE 
SSB  TRANSCEIVER 


350  WATTS  PE  P.  OR  CW  INPUT 
10  THROUGH  160 
METER  COVERAGE 


Illustrated  with 
optional  AC  supply, 
Auxiliary  VFO,  and 
Digital  Dial. 

The  all  new  Atlas  350-XL  has  all  the  exciting  new  features  you 
want,  plus  superior  performance  and  selectivity  control  never  before 
possible. 

•  10-160  METERS 

Full  coverage  of  all  six  amateur  bands  in  500  kHz  segments.  Primary 
frequency  control  provides  highly  stable  operation.  Also  included  is 
provision  lor  adding  up  to  10  additional  500  kHz  segments  between 
2  to  22  MHz  by  plugging  in  auxiliary  crystals. 

•  350  WATTS 

P.E.P.  and  CW  input.  Enough  power  to  work  the  world  barefoot! 

IDEAL  FOR  DESKTOP  OR  MOBILE  OPERATION 

Measuring  just  5  in,  high  x  12  in.  wide  x  I 2Vt  in.  deep,  and  weighing 
only  13  pounds,  the  Atlas  350*XL  offers  more  features,  perfor- 
mance and  value  than  any  other  transceiver,  regardless  of  size,  on 
the  market  today! 


•  DIGITAL  DIAL  READOUT 

The  Atlas   350-XL  has  space  provided  for  quick  installation  of  this 
plug-in  accessory.  Provides  precise  frequency  readout  within  50  Hz. 
All  L.E,D.  Dot  Matrix  6  digit  display, 
DD6-XL  DIGITAL  DIAL $195 

•  PLUG-IN  AUXILIARY  VFO  or  CRYSTAL  OSCILLATOR 
Auxiliary  VFO  is  plugged  into  the  space  provided  on  the  front  panel 

of  the  350-XL.  You  have  a  second  tuneable  VFO  with  same  tuning 
ranges  as  primary  VFO  for  tuning  to  a  separate  transmit  or  receive 
frequency.  LEDs  indicate  which  VFO,  primary  or  secondary,  wUl  be 
used  for  receive  and  transmit. 

Or  instead  of  the  auxiliary  VFO  a  Crystal  Oscillator  may  be 
plugged  into  the  front  panel.  Eleven  crystal  sockets  are  available 
with  a  vernier  control  for  exact  frequency  setting. 

MODEL  305  AUXILIARY  VFO  ,  .  . . ,  .$155 

MODEL  311  AUXILIARY  CRYSTAL  OSCILLATOR  , $135 

•  350-PS  MATCHING  AC  SUPPLY 

Includes  front  facing  speaker  and  phone  jack.  Provides  14  volts 
filtered  and  regulated  D.C.  for  both  low  current  and  high  current 
circuits  of  the  250-XL.  Internal  space  provided  for  future  installa- 
tion of  accessories  such  as  CW  Keyer,  Speech  Processor.  Phone 
Patch,  etc.  Operates  on  100-130  or  200-260  volts,  50*60  Hz    .  .$195 

•  SAME  PLUG-IN -AN  D-GO  MOBILE  FEATURE  AS  OUtt 
FAMOUS  2l0x/215x 

The  350-XL  has  its  own  optional  Mobile  Mounting  Bracket  for 
quick,  easy  plug-in  or  removal  from  your  car.  All  connections  are 
made  automatically $66 

•  ATLAS  2l0x/21 5x  SSB  TRANSCEIVERS 

Our  famous  little  compact  SSB  Transceivers  remain  a  very  impor- 
tant part  of  our  product  line  .  .  ,  , .$679 

With  noise  blanker  installed    •  •,.**..*...--•••«*•  •  .$719 


No.  114  32040J  -MJK5 

No  114  322403  -  H'#»  -  §10  JO 


No,  114-Z0-O01  -  IS  » 

No.  114-322401  -  Bfm  -  tl, 


No.  II*  3TQ4HJ3  -  t8J6 

Mo.  1 14-312403  -  Brm  -  58.66 


NYE  VIKING  SPEED -X  KEYS 

NYE  VIKING  Standard  Speed-X  keys  feature  smooth,  adjustable 
bearings,  heavy-duty  silver  contacts,  and  are  mounted  on  a  heavy 
oval  die  cast  base  with  black  wrinkle  finish.  Available  with 
standard,  or  Navy  knob,  with,  or  without  switch,  and  with  nickel 
ot  brass  plated  key  arm  and  hardware. 

Pamper  yourself  with  a  Gold-Plated  NYE  VIKING  KEY! 
Mode)  No,   1 14-31 C-004GP  has  all  the  smooth  action  features  of 
NYE    Speed-X     keys    in    a    special    "presentation*1    model*    All 
hardware  is  heavily  gold  plated  and  it  is  mounted  on  onyx-like  jet 
black  plastic  sub-base.    List  price  is  $50 .00. 


NYE  VIKING  SQUEEZE  KEY 

Extra-long,  finger-fitting  molded  paddles  with 

adjustable  spring  tension,  adjustable  contact 
spacing,  Knife-edge  bearings  and  extra  large, 
gold  plated  silver  contacts!  Nickel  plated  brass 
hardware  and  heavy,  die  cast  base  with 
non-skid  feet.  Base  and  dust  cover  black 
crackle  finished.  SSK-1  —  $23.45. 
SSK-1CP  baa  heavily  chrome- plated  base  and 
dust  cover.  List  price,  $29.95, 

You  get  a  sure,  smooth,  Speed-X  model 
310-001  transmitting  key,  linear  circuit  oscillator  and  amplifier,  with  a 
built-in  2*1  speaker,  all  mounted  on  a  heavy  duty  aluminum  base  with 
non-skid  feet.  Operates  on  standard  9V  transistor  type  battery  (not 
included).  List  price,  $18.50. 

PHONE  PATCH  Model  No,  250*46-1  measures  6-1/2"  wide,  2-1/4" 
high  and  2-7/8"  deep.  List  price,  $36,50.  Model  250-46-3,  designed  for 
use  with  transceivers  having  a  built-in  speaker,  has  its  own  built-in  2"  as 
6'1  2  watt  speaker.  Measures  6-1 /2M  wide,  2-1/4"  high  and  2-7  /81'  deep. 
List  price,  $44, 50. 


m.--  -i      No,  SSK-1  I21B5 
Nd.  SSK  1CP  Chrontf  -  S2B.S6 

CODE  PRACTICE  SET 


•  Mode]  TA-33 

•  3  Elements 

•  10.1      db     Forward     Gain     (over     isotropic 
source) 

•  20  db  Front -to-Back  Ratio 

The  Mosiey  TA-33,  3-element  beam  provides 
outstanding  10,  15  and  20  meter  perfor- 
mance. Exceptionally  broadband  —  gives 
excellent  results  over  full  Ham  bandwidth. 
Incorporating  Mosiey  Famous  Trap-Master 
traps.  Power  Rating  —  2KW  P.E.P.  SSB.  The 
TA-33  may  also  be  used  on  40  meters  with 
TA-40KR  conversion,  Complete  with  hard- 
ware. $198.15 

MULTI-BAND  BEAMS 

TRAP  MASTER  33  -  .  .  10,  15  &  20  Meters 

•  Model  TA-33Jr. 

•  3  Elements 

•  10.1      db     Forward     Gain     (over     isotropic 
source) 

•  20  db  Front-to-Back  Ratio 

The  TA-33Jr  .  .  .  incorporates  Mosiey  Trap- 
Master  Junior  traps.  This  is  the  low  power 
brother  of  the  TA-33.  Power  Rating  —  1  KW 
P.E.P,  5SB.S1 44.45 


TA-33  JR.  POWER  CONVERSION  KIT 
MODEL  MPK-3 

Owners  of  the  Mosiey  Trap-Master  TA-33Jr. 
may  obtain  higher  power  without  buying  an 
entirely  new  antenna.  The  addition  of  the 
MPK-3  (power  conversion  kit)  converts  the 
TA-33Jr.  into  essentially  a  new  antenna  with 
760  watts  AM/CW  and  2000  watts  P.E.P  > 
SSB.  $49.66 


MOSLEY    AK-G0   MAST   PLATE   ADAPTER 
Mast  Plate  Adapter  for  adapting  your  Mosiey 

IW    mounted    beam    to    fit    2"    OD    mast. 
Complete  with  angle  and  hardware.  $9 .35 


TRAP  MASTER  36  .  .  .  10,  15  *  20  Meters 

•  Model  TA-36 

•  fi  Elements 

•  Forward  Gain  (over  isotropic  source)  -  10.1 
db  on  15  &  20  meters,  11.1  db  on  1 0 
meters. 

Front -to -Back  Ratio  on  all  bands.  20  db. 
This  wide-spaced,  six  element  configuration 
employs  4  operating  elements  on  10  meters,  3 
operating  elements  on  15  meters,  and  3 
operating  elements  on  20  meters.  Automatic 
band  switching  is  accomplished  through 
Mosiey  exclusively  designed  high  impedance 
parallel  resonant  "Trap  Circuit."  The  TA-36  is 
designed  for  1000  watts  AM/CW  or  2000 
watts  P.E.P.  SSB,  Traps  are  weather  and  dirt 
proof,  offering  frequency  stability  under  all 
weather  conditions.  $328.35 


JM  NATIONAL  RADIO  COMPANY,  INC. 

(NRCI 


NCL-2000 

Linear  Amplifier,  A  full  10  Db  gain.  20  watts 
in  2000  watts  out.  Can  be  driven  with  one 
watt.  Continuous  duty  design  utilizes  two 
8122  ceramic  tetrode  output  tubes,  designed 
for  both  AM  and  SSB  operation.  The  industry 
standard  for  12  years.  Thousands  in  use  all 
over  the  world.  Price:  $1,200 


NCX-1000 

The  only  1000  watt,  "single  package0  trans- 
ceiver. Heavy  duty  design  .  .  .  results  of  50 
years  of  design  leadership  in  amateur  equip- 
ment. State  of  the  art  speech  processing. 
linear  amplifier,  power  supply,  ail  in  one 
package.  Nothing  extra  to  buy.  Covers  all 
.nnateur  bands  in  HF  spectrum  .  ,  .  AM,  SSB, 
CW.  Price;  $1,600 


10,  15  &  20  Meters 


Gain     (over     isotropic 


on    15    &    20 


CLASS IC-33  . 
Model  CL-33 

•  3  Elements 

•  10.1      db     Forward 
source)  on  all  bands. 

•  20    db    Front -to -Back    Ratio 
meters,  lodbonlO  meters. 

BRIDGING  THE  GAP  .  .  .  The  Classic  33, 
combines  the  best  of  two  Mosiey  systems. 
Incorporating  Mosiey  Classic  Feed  System  for 
a  "Balanced  Ca  pact  live  Matching7'  system 
with  a  feed  point  impedance  of  52  ohms  at 
resonance,  and  the  Famous  Mosiey  Trap- 
Master  Traps  for  "w  eat  her  -proof "  traps  with 
resonant  frequency  stability.  This  extra 
sturdy  multi-band  beam,  Model  CL-33,  for 
operation  on  10,  15  &  20  meters  features 
improved  boom  to  element  clamping,  stainless 
steel  hardware,  balanced  radiation  and  a 
longer  boom  for  even  wider  element  spacing. 
Power  Rating  —  2  KW  P.E.P.  SSB.  Recom- 
mended mast  sire  —  2"  OD.  Wind  Load  -  120 
lbs.  at  80  MPH.  Approx,  shipping  weight  *  -45 
lbs.  $223.90 


CLASS  1C-203  ...  20  Meters 
Model  CL-203 
3  Elements 

•  10.1     db     Forward     Gain     (over    isotropic 
source) 

•  20  db  Front-to-Back  Ratio 
Incorporating  the  Mosiey  patented  Classic 
Feed  System,  this  full  size  20  meter  single- 
band  beam  has  1 W*  to  3/8"  dia.  "swaged" 
elements  wide  spaced  on  a  2"  dia.  24*  boom. 
Maximum  element  length-37'  WW*,  The  high 
standards  in  quality  construction  established 
by  Mosiey  in  over  a  quarter -century  of  manu- 
facturing is  reflected  in  this  mono -band  .  .  , 
Mode]  CL-203.  Boom-to-mast  clamping 
assures  stability  with  a  time-tested  arrange- 
ment of  mast  plate,  cast  aluminum  clamping 
blocks  and  stainless  steel  Unbolts.  The  exclu- 
sive "Balanced  Capadtive  Matching"  System 
has  a  nominal  feed  point  impedance  of  52 
Ohms  at  2  KW  P.EJP,  SSB.  Recommended 
mast  size-2"  O.D.  Approx.  shipping  wt:  42 
lbs.  via  truck.  $227.65 


CLASSIC-36  .  ,  .  10,  15  &  20  Meters 
Model  CL-36 

•  6  Elements 

•  10.1  db  Forward  Gain  (over  isotropic 
source)  on  15  &  20  meters,  11,1  db  on  10 
meters. 

•  20  db  Front-to-Back  Ratio  on  all  bands. 
The  Classic  36,  like  the  smaller  Classic  33, 
incorporates  both  the  Mosiey  World-Famous 
Trap-Master  Traps  and  the  Mosiey  Classic 
Feed-System,  Designed  to  operate  on  10,  15 
&  20  meters,  this  multi-band  beam  Model 
CL-36,  employs  the  high  standards  of  quality 
construction  found  in  all  Mosiey  products. 
The  boom -to -mast  clamping  assures  stability 
with  a  time-tested  arrangement  of  mast  plate, 
cast  aluminum  clamping  blocks  and  stainless 
steel  U-bolts.  The  exclusive  "Balanced  Capaci- 
tive  Matching"  system  has  a  feed  point 
impedance  of  52  ohms  at  resonance.  Wind 
Load  —  210.1  lbs.  at  SO  MPH,  Power  Rating 

—  2  KW  P.EP.  SSB.  Recommended  mast  size 

—  2"  OD,  Approx.  shipping  weight  —  71  lbs. 
via  truck,  $298.50 


40  METER  CONVERSION  KIT  MODEL  TA- 
40KR 

Work  40  meters  in  addition  to  10,  15  &  20 
meters  by  using  a  TA-40KR  conversion  kit  on 
the  radiator  element  of  the  TA-33  and  TA-36. 
(Beams  with  broad  band  capacitive  matching 
may  not  be  converted!)  Convert  the  TA-33Jr. 
with  the  MPK-3  (power  conversion  kit)  before 
adding  the  TA-40KR  kit.  $88.45 


SIGNALS!  ASTER  ANTENNA 

Beam  Antenna  .  .  .  Model  S~4r02  for  40  meters 

For  a  top  signal  needed  to  push  through  forty 
meter  QRM,  the  Mosiey  Signal  Master  S-402 
will  do  the  trick!  This  100%  rust-proof 
2  element  beauty  constructed  of  rugged 
heavy-wall  aluminum  is  designed  and  engi- 
neered to  provide  the  performance  you  need 
for  both  DX  hunting  and  relaxing  in  a  QRM 
free  rag- chewing  session.  Beam  is  fed  through 
link  coupling,  resulting  in  an  excellent  match 
over  the  entire  bandwidth.  $257.50 


6  METER  BEAMS 


3-5-6  -lO   ELEMENTS 

l  rijvmi  performance  from  nigged,  full  a  I  ft*,  e  meter  bums* 
Kltmiirtt  ipueliflgaand  lengths  huvu  tacur  cm  i*thI ly  engineered  to 
give  bent  pattern,  high  forward  gain.  k**hI  Erect  to  bat-k  rutJo 
and  broad  frequency  response. 

Booma  fere  .056  will  and  elements  irr  3  -I'  -  5  '5"  .049  wail 
ttimic^  chrome  ttnuh  a Imnimirn  tubing.  The  3  and  5  elemeM 
bc*m*  fcave  l  l/#"  -  t  i  '4"  borais,  Tliertaa4  1Q  element  beams 
hive  1  5/&"  -  1  l  ■ 2'  beams.  AH  bracket*  ire  bran  cadge 
formed  llumiimm-  Bright  T Louth cAd  ptalnl  nbutLsareadJufCable 
fur  Up  M>  1  5 /B*'  ma»l  Otl  3  and  5  flcmrnl  add  2"oi  6  inri  10 
element  beauts.  All  rnoiJflft  may  be  mourned  (or  horizontal  or 
radical  polarisation. 

New  features  Lnclude  adjustable  length  elements,  kilowatt  fteddl 
MnlrJi  rind  built-in  coa*  flltitiB  for  dlxpot  5 Li  ohm  feed,  These 
beam*  arc  factory  marked  ftnd  punpllrd  with  InptruetJoltr*  ktt 
quick  assembly. 
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Omnidirectional 
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Cuflh  Craft  has  created  another  ftrgt  by  making  the 
world's  most  popular  2  meter  antenna  twice  as  good. 
The  new  Ringo  Ranger  la  developed  from  the  basic 
AR-2  with  three  half  waves  in  phase  and  a  one  eighth 
wave  matching  stub.  Ringo  Ranger  five*  m  extreme]  v 
low  angfe  of  radiation  for  better  signal  coverage  It  is 
tunable  over  a  broad  freqpenev  range  and  perfectly 
matched  to  52  ohm  coax 

AfiX-2,  137-160  MHz,  4  lbs.  112" 
ARX-ZZO.  220-225  MHz.  3  lbs..  75" 
ARX-450,  435-450  MHz,  3  lb*.,     39" 

■     Her* fence  H  watft  dlpot*. 

"*  ftrrerenc*   k   wava  whip  used  a*  (ram  itandani  by  many 
manuiHiiiirtWL 
Work  full  quieting  into  more  repeater*  and  extend  the 
radius  of  your  direct  contacts  with  the  aew  Ringo 
Ranger, 

You  can  up  date  your  present  AK-2  Ringo  with  the 
simple  addition  of  this  exteodei  kit.  The  kit  includes 
the  phasing  network  and*  necessary  element  extensions. 
The  only  modifications  required  ore  easy  to  make  saw 
sifts  fn  the  top  section  of  your  antenna, 

ARX-2K         CONVERSION  KIT 


2  METER 

ANTENNAS 


A  FM   flIHGQ      J.TSdBCain   i  m1>  nrjiue   k,   WuVi  Whip'     ttn.lt  WRW  lein:'ri    n 
ifpnai  with  iirn  l  <Sc  ^ruuAii  >3  iitim  f#**J  Taiaf  PL- 534*.  law  vnff*  *tl  radia- 
tion with  1-1   SWR   FiKttw^  pftii—wifehm  and  randy  to  ttwUH    *  mttw 
partJj  praftp—ftitilnt  all  But  *»  MHi  taka  1  It "  m*n  I***  m  mm  Htnaaa 


AK-23 

us-rra 


oav-e 


aJt-400 


IN 


jr 


B  J  POCf     U>  i»  i  dB  rjun  uw  •  *, 

14?  KMl        23'  220  VHi  —  15  .  4»  HHi    -  r.  r*n1lrm  3H0'     .  «  dB  fui, 

1BD  Ti  dH  f  alei  &2  nhm  ft«l  mhf •  fL  29*  oonnwtw  Pacsaaa  tncludai  4 
eonij'lf.r  di|»»ti  a&BemtilJfl*  on  numnUtiF  bKHita  rui-mmi  uud  ill  Hnrewar». 
deities)  ■uptKTft  moAinot  *uppii*d. 

AFM-4D  144  ■  mO  MHi,  LOW  wattSj  WifPid  nm  3.IW  «i  » 
AFM'^HD  230  ■  225  WKpi  I  ■  ma  wtitLi,  WLiid  anil  I  Sa  u)  It 
ArM-hP  4U-H5D  Mil*    SOW  *»1U.  wind  *r»*  III  «q  fl 


O-POWEHJ  PaCH    Tfct  bif  «tB*Hal   1X3  4aHq(  *ft*yi  fur  J  mdrr  m 
tm  AJ.4T-11  >♦*«  wtth  a  aanamtal  nculuf  baan 

Ftowti  pun  i«  4B  F-  s  nulla  »  em  H 

iuiw  iKt,  mm  laaami.  atf",  ■■naa  u  rai.  S 
i  Sanaa. 
»»:-3  i*«  -  its  hhx  Msa  w»tui.  hihi  »ft*  ;  a  ^  n. 


t>-T*Cf  ITACni^C  fCCTS  VFK  tarluaw  horlaontat  tncunu^c 

0*W  ll»  *tfti(l#  AUttflilM 

ah-vpk.  L'«ftifil(lp  1  tlomEnt  itackuip:  Nn 

All-SH.  1  nkrim-iii   coax  haiflm  unly 

*44T-V?H,  cmiptili  11  riecnent  ntapklnt  Hit 

AU"-SK,  U  wLflitidnt  cuhlh  hant«AP  unly 

■\  i i-  -:■  K  4-11  ftcmint  cwt  iMrtiMa  unly 


tat 
SOB  a*in 


EHia-ll  itCMENT  YAGF5     T7i*  * cindj.nl  (rf 
maataaliaea.  »«»  cat  for  Fat  uri  iwlleal 
Mattt  ■!■■<■  i»  cai^  c 
dtoacC  SS  nam  f  ted  aad 


in  VHF.1THF  «B>- 
TtM  f our  and  aim.  *U 
r»i«4  *i  1«H  «att>  wift 


auT-n       a.ht-4      A«4t-ll      A4i«-a       MBaVtl 
a    i*t-  aw    MT/af*     trjtpr      ar.ar*      iBr'*f 

Wrtl  Twin  raStaB  S  t»».  tl*  S  IS*.  44'  4  ibt .  SOT  1  lb*.  IS"  3  lb*    I 

CatzLPB  ntaidB  :iJ  2»  *  JO  liJ  »  ti»  lU  i» 

Peaas  bauo  4S'  SS*  SS'  »■  if 

Wtad  un  *i    n  l.zi  43  M  JO  JO 

FrrqUBtiry  MHi  He-ttt  Hff-l*l  tflMSO  44tK4W  Z20-23* 

F-FW  TWIST  tSM  dB  iluih  Tun  fUeincntj  haitinntul  piil nri w Iioti  f*?r  low 
mid  i  i ivi- 1 tkjc«  and  ton  elements  rarMttal  ptitnnintliin  fu/  FM  coverajt*.  For< 
Ward,  K ip I lh  12  4  liB.  F   B  r.itm  Stl    IN    tOWll  lencfth  IIU"'  ,  Wifttt  10  tbs..  lifhirmtt 

■ianaml  ID'  ■   Mutch  driy«  BEpm«atP  taka  I'l^ssi  eoanastarij 

Ltsra  two  **B*rate  F««d  ILn»* 

AJ47-2DT  143  -  14T  MHa   liym  Wfttt*  wind  i»  1  43  tq,  IX. 


H/Grt  PERFORMANCE 
VHF  YAGIS 


3/4  , 1.1/4,  2  METIS  BEAMS 

The  ntarvilurri  of  £o.mpa rlaon  la  amateur  VIU'^L'HF  Lurnraiintt'd- 
tjana  Cuah  Craft  vo^is  cwm^MW  all  out  pprlarmuncit  and  re1la<- 
biJit>  with  ofdiimuiQ  siic  tor  ease  of  assembly  aadj  mount  in*  ji 
ytaxr  *tie. 

Light* rjffht  yet  najsed,  Ike  antennas  havr  ^  Ifi"  O.  D.  iwi*d 
aLnznlnuflt  cltftrffll*  *ith  3  '1ET  fefSeT*ectlOB»  tWaaWadoe  Scaivy 
duty  form«i  brackets.     Boaata  are  T'  aDd  .  IX  aluminum 

tilling.  Meal  mounts  of  ]  '*"  formed  ahimlnunt  have  adjualablF 
u-tailtB  for  Mp  to  1-1  :  i'.ll.  masts*  They  <Sr>  be  rnimnted 
for  borlEontal  or  vertical  pohir  i^Mtio-n.  t'omplflt  instruct  I  imit 
include  (iwl»  rim  5  meter  I'M  r*t*aler  upn 

\trw  fi'iituros  Include  a  kHowsU  Htddi  Mn^h  for  direct  &2  «hm 
couKidl  feed  with  a  atoufHtanl  P'L-^Stl  ntttag.  All  elementa  are 
spaced  At  .2  wavelength  ami  tapered  for  impruved  baiuiaidth. 


VHF/UHF  BEAMS 
A50-3        S  32S5 
A50-5  49  S5 

A50-6  69.95 

A50-10  99.95 

AMATEUR  FM  ANT 
A1474      $  19S5 
A1 47-11         29  35 
A147-20T      5455 


A1 47*22 
A 220  7 
A220-1 1 
A449^ 

A449-1  1 
AFM4D 
AFM-24D 


8455 
2155 

2755 
2155 

27S5 
59.95 
5755 


A144-7 
A144-11 
A43CM 1 

EIMNAS 
AFM-44D 
AR-2 
AR-6 
AR-25 
AR-220 
AR-450 
ARX2 
ARX-2K 
ARX-220 
ARX-450 


21.95 
3255 

2455 


54.95 
2155 
3255 
2955 
2155 
2155 
3255 
1355 
32.95 
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ar^ 
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Fiwd.  Gain 

lldfl 

13  dB 

13  ab 

13  dB 

F  B  FlMH) 

26  dB 

?BdB 

58  dfl 

26  dB 

F*d   Lot*  • 

%P«ff   pt. 

46 

A? 

4? 

4? 

SWfl  B>f»B4, 

1   U.i  1 

1  to1 

1   10  1 

1  10  1 

144  MHz  220  MHZ. 

0e*ct*tjOrt 

20£b»ti«rtt 
QKAitvt 
F»a™«  A  Mirt*» 

fsoeJ 

Frame  A  *Urfmi 

tea  e.i  ox  kibo  ids  ,m 

II  57-oh«i  tuiuP      OX-IBM      IIS* 
Vart.taL6r»i 
130  El  J  OK-VPS        B.ffi       DM-VPB 


ARatHx 

1 


OX  -130 
DXK1A0 


OX  230  37  SS 

DXK-340  54SS 

DXK2B0  BBSS 

OX.ZBh  13» 


OXh42C  3135 

QXK44G  SJ5 

oxx-4aa  na 

OX  VP8  S35 


For  all  you  hams  with  little  cars  .. 

«6r>   We've  got  the  perfect  mobile  rig  for  you. 


The  Atl*»  110k  or  115*  measures  arty 
ft***  wide  x  SH*  deep  ■  ™ij  Sis"  Ufh.  ybi 
tbeebavvpbafiifnipbiliowslwweeiUytbe 
Allot  trvwoaJmr  flta  Lota  ■  coocpeei  car. 
And  Lhcre  s  p^nty  of  room  to  *pare  (or 
VHF  gear  and  attar  Accessory  equipmant. 
With  tka  nxeluwva  A  tin*  ptugifi  rtesifln. 
you  can  alip  ynur  AtUts  in  and  uut  of  your 
car  in  a  maUnr  of  second*.  AU  connection* 
are  mn  tie  automatically . 

BUT  DONT  LET  THE  SMALL  SIZE  FOOL 
YOU  I 

Evan  thomgh  (tin  Alius  2lQx  and  215k  Iran* 
ceivure  afo  tool  (lion  half  lhs  Etiz-tp  tirud 
weight  nf  oUvjf  HF  iranfrrjeivars,  The  Alius 
is  truly  a  f-innl  In  performance 

200  WATTS  PUWEX  EATING! 

This  power  lovrrl  In  a  seven  pound  Iron* 
ceiver  i§  incredible  bul  true.  Alfa  5  trans- 
ceiver* giv»  you  all  the  talk  power  vnu  Med 
to  wrafi  die  world  barefoot  Signal  rapart* 


ly  reflect  great  nupdac  at  the  iia 
oaJ  ilrength  in  relation  in  the  powaT  rating 

FULL  5  BAND  COVERAGE 
The  210*  cotrert  HMD  cuciem.  wlule  the 
213k  coven  IS- 160  meters,  Adding  the 
A  Una  Mode}  lOx  Crystal  Oscillator  provides 

Gully  increased  frequency  coveragt  for 
ARSand  network  operat ton. 


KO  TWANSM1TTEH  TUNING  OK 
LOADING  CONTROLS 
with  AlJa&"  lota]  broHilhcirnltuu  With  your 
A  ttita  yuu  jjflt  instant  QSY  a nd  bund  change, 

MOST  ADVANCED  STATE  OF  THE  ART 
SOLID  STATE  DESIGN 
tint  oniv  accounts  for  lis  light  weight,  bul 
a&pures  you  years  of  tup  purformance  and 
i  rem  We  free  operating  plea  iur« . 

PLUG-IN  CIRCUIT  BOARDS 

Aivd  modular  design  provide*  for  aaia  of 

■HftMcmg 


EXCEPTIONAL  IMMUNITY  TO  STRONG 
SIGNAL  OVERLOAD  AND  CROSS  MOD- 
ULATION. The  exdhtttvi  front  and  design 
In  the  receiver  allow*  you  to  opera le  closer 
In  Frequency  to  strong  neighboring  signals 
than  vou  have  ever  experienced  before.  If 
yuu  have  not  yet  operalad  an  Alius  trans- 
ceiver in  a  crowded  band  and  cnmpnred  it 
wjlh  any  other  receiver  or  transceiver,  you 
have  n  real  thrill  coming, 


A  WORLD  WIDE  DLALE1  NETWORK  TO 
SERVE  TOLL 

Whaihar  you  re  driving  a  Honda  In  Kjms&S 
Gty  or  a  Mercedes  Bam  in  West  Germany, 
there's  an  Adas  dealer  near  you 

Atiu  2.1  flx  m  21 5  *  Xfi  T  i .  00 

flSmi  Blanks  "19.00 
ACCESSORIES: 

ACCoS»kllOit»V  1147.00 
Poiubte  AC  lupplr  1 10/230  V    .  1 00.00 

Plur-Ln  Mobile  Kil  44.00 

10*  0%c  l«»  eryu*u  59  Ctt) 

Dicitil  Dial  DOtiH  229.00 


rtikMJMt.NAJ.  SELECTIVITY 

Th*i  ujn:luMvu  &  jhiJr  crystal  ladder  filter 
used  In  Atln»  transceivers  represents  a. 
tnnjur  bruFiktltruugh  in  filler  donlgn,  with 
uiiprurodenlod  skirt  aeiectivily  ontl  ul- 
tima te  iM|utlimi  As  the  aUjva  KrriphshawH. 
filler  provides  a  6  db  bandwidth  of 
2700  HortX.  00  db -driwn  uE  aiiJv  430J  Horn. 
hi  id  a  bandwidth  cif  only  9200  Hertt  al  120 
db  down!  Ultimate  rejection  is  in  exccm  of 
130  db:  greetar  than  the  measuring  limits 
of  most  last  equipment. 


Ftir  complete  detail*  taee  your  Alius  dealer, 
hi  .Imp  us  a  card  and  we'll  mail  vou  a 
Im'ih  liiiru  wiehdaalur  ltnl, 


ATLAS 

RADIO    INC. 


mounts -leads -accessories 


■HH 


STANDARD    GAIN 
MOBILES 

ifu  iwpfPirpi 

*  S/l  «*«*i«ngai  —  W  #  fim 
tw  1/4  iMmn&N* 

MHi 

*  Po*sr  rtlliw~n0  w«lti  f^ 

MODEL  11LT  W 

*r  4fllinn»  waipt»tB  wHTi  wsv 
la  pnttlll,  no  halm  to  drill,  trunk 
lip  mount  ImpKl  ipring  and  17' 
MfL    SPEC    ftQT»'U    -n<S   PLJ50. 

A'.ir-r,>„.  iisiowiMs  mm  (ooom 
Pric  t33,7S 

MQOf  t  »LW 

ir  •fltsniv  mown  w  tm  nn 

tur^Kt.  coo*.   a»c*   e*  %r^W   m 

L7  mil  ^pec  m  »4;  «»ie  pl 


HUSTLER 
"BUCK  -BU  STER" 


BflL-r« 


SUPER    GAIN    MOSI 

Two  m«*6ri 

t/i 


mo6<i€ 


«wa|r  ■   .|.4Vl« 


W-I 


or  • 

•f   HMOar   pjobi1* 


: 


DELUXE   MOBILE    MOUNTS 
1^  — 7*J 


Hl«* 


MODEL  TIM 

tnjnk  lift  mjpum  leu  no 
ItftS  natiaitlan  an  *Ot 
v  adft-  Of  trunk  bd  In- 
CUH  17  RGrH4J  ox* 
ntctm^Bched 
Pr  <•  SM.B5 


HOHLHLH 

liflluw  trunk  lip  mounl 
wllh  ISO  rJ«aJ»e  nnwl 
bill  to*  pmitHxiii^g  an- 
no hntH  -  ir4briwtk)h 
ckvdu  L?  HG-5S-U 
and  otKiiwclOti 


Priev-SlTJO 


flCM-1 


MODEL  QCM  1 


&2*| 

■nejei  p 

MM: 

SWR  at  rasonanci—  I  1-f  typical 

Power  ratint— JCD  *Ptti  FM 

TWO  AND  S1K  METEM— 
THUHK  LFP  MOUNT 

MuntL  Hrr 

Four  section  tpipKDEtic  flnte^n* 
pefmiti  wJMfatt  ad|uilmenl  for 
iirtiulla^KiiJf.  iBaofinnLt  dp  twe 
•ruj  ii*  m*(i"^  C"r|jr'*tliQn»l 
ha^eriT'  40"  ConipJ*!*  with  l/ymk 
lip  nt'dnf.  17'  Mil  SPEC  HG-Sl-U 
and  laetAni  anjd^d  PL-2** 

Pi  in    tJJSB 

VMF;UHE   MTIKh*- 

BDOF  MOUHT 

MDOEL  UMT-1 

F«*4  triOHlpeit  f  *Cb*»r  to 

tiWilHl  OattintdtJirt 

*r|f*liif- 

■«■*  incfufl*i  tr  iw-ai-Li 


Cfft 


AU  resonators  are  precLsion  wound  with 
optimized  design  for  each  band.  Assem- 
bly includes  17-7  PH  stainless  steel 
adjustable  tip  rod  for  lowest  SWR  and 
band  edge  marker.  Choose  for  medium 
or  high  power  operation. 

STANDARD  HUSTLER  RESONATORS 
Power  Rating:  400  Watts  SSB 


144 


UHT  1 


£.' 


WOC EL  COT  1M 

Get  ttg  ii|nj'  ptrfcHmance.  sjpr 
rlor  ret«iiin(j  caaaeflKv  *ilti  IteIg 
■5"  calirMiat  iflhrna  Easy  irtstal- 
trtwn  ort  lie*  Qt  adfl*  at  trunk  lip 
*i|ftou1  ■irilliftg  -COTfTCtoto  with 
IT  MIL  SPEC  fih-H-U  and  FL-259 

Pr^a:»41.3D 


MDOEL  CO  1M 

Sams  cH*ratlifiHirt  At  CUT-1M 
suppUad  wilt-  S'  -14  base  la  fit  »M 
tnot»i  It  btl  I  ihfJitiiH  —  Ltngl*i  i* 
S5  '  *H    »M   cable    nnl    m- 

clriM      PfMC4t2SJMI 


VHT/UHf   iNTlNHl- 
TtUNK  LIP  MOUNT 
MODEL  TKT 
FidO 


RW 


Model 

Band 

Price 

RM-10 

10  meters 

$  6.50 

RM  IS 

15  meters; 

6,95 

RM-20 

20  meter  j 

730 

RM-40 

40  meters. 

13.20 

RM-7B 

75  meters 

15.50 

RM-80 

BO  meters 

15.96 

SUPER  HUSTLER  RESONATORS 
Powur  Rating:  Legal  Limit  SSB 
SupoTi  ham  widest  bandwidth 
Model  Band  Price 


4-BTV 


Mi 


RM-10S 
RM-15S 
RM-30S 
RM-40S 
RM-75S 
RM^OS 


1 0  maters 
1 5  meters 
20  meters 
40  meters 
75  meters 
80  meters 


St  1.30 
1265 
13.00 
15,50 
30  SO 
30.40 


For  6-iO-1 5-20-40-7  5-80  Meters 


n# 


Rain  |uttat  mount  fit* 
an  thap«v  *njl«  wntn 
laiMt  iffm  Una  cuttar% 

inclwhr*     ISO'    tirl«ai 


HE5CINATQM   I1PIIINO— 

STAINLESS  STEEL 
HDOEL  ftStJ 
infill  i  lk*|i*iii  |Pui4l»i  <i4iil  jrrf 
itinnnnr  Abi4irlii  I'lixk  ^htn  in- 
1»ini  itrli>*i  ..>*.ini-|-n(  obi-Kuc 
tlnni  'ijfiihiiirl  -*ir<v  '■»  iiff  intrii'i 
Uah.  tbn 


F-ftNl 


OO-t 


STAINLESS    SfCEL    BALL   MOUNT 
ttlti    Q^CK,    FENDER   OR   AW 
aAT  SURFACE 

MODEL  SSM  1 

n«j#s'    ;■■     ii ruf    ii*inin-i    ili«i 

IW      *r1|i|ll1+|l<pi      hill      rnrnjnt      Plljly 

•  u|:||-   ill    i-i-,    n'  ill--    :|i   f   "-limn 

liiiii.i,!.^    ,  ,i  i.  a,      |i«|a.    i1*fl    |i».i;li  ud 
pUla   -Nl    fapuflrinl    hHrd«|iv. 

Priw:  S19J0 

quick  eisctwhixi- 

1fiff%   STAINLES.1    STfn 
HDDEL  QD-1 


MUSTT.ER 
MASTS 


Tht  MaiorrtT  Choict  of 

Tl»rou(TKHJt   th#   World! 


'♦ 


Cnrl 

r 


Prmm  VT30 


MODEL  C-3J 

Ban   mount  com  pi  all 
•hTJi  mounting  nanMkam 

Prica   SB  2Q 


S«*t«ilWHCI«n   IMigjM.  ||7* 

ratwv   1  000  w*m  fm  Mud 

unNil    100  MPK    hMBJ-Hl  an  vvrfi 
cdl   nipt   up  Ic    1 1 , '    n  n    yy  jtt 

"""  =^"*wl-*         PriCtV  $67^5 


PJpP*MH*a^ 
4*nht«l  -lift 

W  mr*  *i«  vrwt  «  1  4 
4  nutPf  jntPfM*   Staiftl-rta  «wl  bata 
turn  H"  H  fhnudt   Id  fit   mebtk  mil 
mount  or  bumpar  rnuni 

MODEL     MO  7 

Far  bumpar  motinl ir**-f eld   It  at  mot 

lint  2T*  aboy*  ba«*        Prpca  S22.0O  ■ 
MODEL  mo  i 

Far  dtrt  or  fandir  mountm-f— Fold  it 

It  rtxiT  Hnt  UT  above  base       Prjttl  S77.D0 

Conn  ID     15    20    4D  VMM 
Onlf  Hunm  bifta  Dm  Stllmi  lar 


I 


■4*1 

All 


M  Lr  I 

M07 


S3  •tm"  k        is  -  *       » I 

Hflfttm.  McK^fmi  ♦!•»»■         an  SSB  or  CW 
"^ !  *  Ucuatittf:   Gfwfld  B-dunt  wfVt  * 

I*"  rwfj  wtrl   ii«r»        ftttnout  raOiats.  w  roof  moum  -piTt* 

radial  s, 

Langrh   21  V  Wt<fNt  15  «t- 


Super  Amp 


from   U&tl/OTL. 


If  the  amplifier  you're  thinking  at  buying  doesn't  delivgr  at  F^a-sc  1000  to  1200  walls  output, 
to  the  antenna,  you're  buying  the  wrong  amplifier. 

Our  New  Super  Amp  is  sweeping  the  country  because  bam  5  have  realized  that  the  DenTron 
Amplifier  will  deliver  to  the  antenna,  (output  power  r,  uvhat  ether  n™nu f actunirs  rate  as  input 
power. 

The  Super  Amp  rum  a  full  2000  watts  P.E.P.  input  on  SSB,  and  1000  watts  DC  on  GWH  HTTY 
or  SSTV  ISO- 10  meters,  the  maximum  legal  power. 

The  Super  Amp  is-  compact,  low  profile,  has  a  solid  one-piece  cabinet  assuring  maximum  TV  I 
sheilding, 

The  heart  of  our  amplifier,  the  power  supply,,  h  a  corstjeiuous  duty,  self-contained  supply  built 
for  contest  performance, 

We  mounted  the  4-5726%  industrial  workhorse  tubes,  in  a  cooling  chamber  featuring  the 
on-demand  variable  cooling  system. 

The  hams  at  DenTron  pride  themselves  on  quality  work,  a/id  we  fight  to  keep  prices  down.  That's 
why  the  dynamic  DenTron  Linear  Amplifier  beats  them  all 

$574.50 

The  60*XO  Skymatcher 

Hera's  an  antenna  tuner  for  80  through  10  meters,  handles  500  w  P.E.P.  and  matches  your 
52  ohm  transceiver  to  a  random  wire  antenna. 


M*SfclflWitS 


nflca*g*M«i 


\    .*..s 


"  Continuous  tuning  3.2  *  30  nic 
•  ,JL"  network 

■  Ceramic  12  positiun  rotary  Switch 

■  SO -239  receptions!  to  transmitter 

■  Random  wire  tuner 

■  3000  vult  capacitor  spacing 

■  Tapped  inductor 

»  Ceramic  antenna  feed  thru 

■  7"  W,  5'J  H.  B'J  D,,  Weight:   5  lbs. 


$59-50 


Read  forward 
and  reflected 

watts  at  the 
same  time 


■-.y 


Tired  of  constant  switching  snd  guesswnrk? 

Every  serious  ham  knows  he  must  read  both  forward  and  reverse  wattage  simultaneously 

tor  that  perfect  match,  So  upgrade  with  the  DenTron  W-2  Dual  in  line  Wattmeter. 


599.50 


Match  everything  from  16 o  to  to 
with  the  new  lbO-10  MAT 


MEW;  The  Monitor  Tuner  was  designed  be- 
cause  of  overwhelming  demand.  Hams  toid 
us  they  wanted  a  3  kilowatt  tuner  with  a 
built-in  wattmeter,  a  front  panel  antenna 
selector  for  coax,  balanced  line  and  random 
wjre.  So  we  engineered  the  1G0  10m  Monitor 
Tuner.    It's  a  lifatimR  investment  at  S29&5& 


$299.50 


7— J 

r   • 
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Meet  the 
SuperTuner 


The  DenTron  Super  Tuner  tunes  everything  hum  160-10  meters.  Whether  you  haw 

balanced  line,  coax  cable,  random  or  long  wire,  the  Super  Tuner  will  match  the  antenna 
impedance  to  your  transmitter,  All  DenTron  tuners  gtve  you  maximum  power  transfer 
from  your  transmitter  to  your  antenna,  and  isn't  that  where  it  really  counts? 


1  KW  MODEL 


$129.50 


3  KW  MODEL 


$229.50 


The  Shy 
Openers 


SKYrVI  ASTER 

A  fully  devislupftd  and  raited  ?7  faoi 
unmcal  antenna  coven  Kntif*  10,  15r  20. 
and  40  mrfer  bandi  using  only  aiwdetBHy 
applied  wave  trap.  A  full  1/4  wava  antenna 
un  20  me  ran.  Camtructed  of  heavy  Scnm- 
less  aluminum  with  s  factory  tuned  ind 
isafed  HQ  Trap.  SKYNIA5TER  ii  wsather- 
proof  and  wtthrfandi  wind*  up  io  B0  mph. 
Handl**  2  KW  aowir  lffwc-1  jrrid  m  for 
Around,  root  or  tower  mounting  fladieJs 
included  in  our  low  price  of 


$84.50 


TRIM-TENNA 

The  a  mama-  your  oe-iuhbori  will  I  We-  Th* 
naw  DenTron  Trim-Tenna  witfi  20  mat^r 
betm  li  q^ilffned  lor  the  ducfiminatEnfl 
amateur  who-  wants  fa*it*atic  prrfu*  manee 
in  an  environ rrmntaHy  appaa ling  baa m,  It's 
rnlly  toeritd'  Up  front  frfira'i  a  13  Foot 
6  inch  dir&ctof  with  prffci-iion  Ky  0  O&fit. 
And,  7  fast  behind  ii  a  141  foot  driven 
ale-merit  fad  directly  *lt*i  52  ohm  coax. 
The  TrinvTennp  mount*  aaiily  »nd  what 
a  difference  in  onthe-irr  jwrtornraiiGe  be- 
tween The  Trim-Tenna  and  that  dipgl«, 
tone;  wlra  or  inverted  Vee  you've  bean 
utrno..    4  b  fi  Forward  Gain  Ovar  Djpoie. 


Alio  HO  m  raionator  for  top  mCunilfio  en 
SKVMASTEft 


$29.50 


$129.50 


^ 


i 


SKVCLAW 

A  ruiiable   monoband  high  awformanca 
vftnic*l  antenna,  d*jignedfof  40,  &0-,  160 
mfrUf  oaifiijon.     SKVCLAW  giuai  you 
tha  f ellowinn  te»tfruirt  »v«r*««: 
a  AND         BANDWIDTH 
[iV^mif  EkHil 

160  50 

SO  200 

40  entire  band 

Tuninu  It  uty  snd  raltsbli-  Rugged  eon- 
jtruction  asxurra  that  I  his  i^lf'iLippuriihHg: 
unit  t£  iNeatherproof  and  lurviMei  nicely 
in  100  mph  winds..  Handles,  full  legal 
pow  limit,  $7fl#50 


EX-1 

The  DenTron  EX-1  Vartic*!  Antenna  is 
designed  for  Ihe  parTormsnpe  minded 
antenna  eKperimantei.  Tht  EX  1  il  A  full 
40  m*![iir.  *.&  wave,  33',  s-e If  supporting 
vertical,     "fhn   EX-1    \t  the  ideal  vertical 


ALL  BAWD  DOUBLET 
Thil  AH  Sand  Double*  or  invertsd  Typ* 
Antenna  cowrl  160  thru  10  rotten.  Hrn 
ratal  length  of  130  feet  (14  ge.,  $tr ended 
copper)  olihouyii  it  may  be  made  shontr 
if  nscauary.  Thit  twntd  Doublet  ii  cuntsr 
fad  i h rough  100  feat  of  450  ohm  PVC 
00*tred  balanced  tr an ! mission  line.  The 
auerobiy  it  compltte.  Add  rppe  to  the 
end*  nnd  ptill  Up  irtto  putiriyn.  Tune 
with  the  OsnTron  5up*i  Tunar  and 
you're  on  10  through  160  meters  with 
one  emennal  Now  |U)1  for  the  DenTron 
AM  Band  Doublet. 


$24*50 


for  phasing. 


S59.50 


DRAKE  TVI  FILTERS       High  Pass  Filters  for  TV  Sets 

provide   more   than   40   dB   attenuation   at   52  MHz  and  lower- 
Protect  the  TV  set  from  amateur  transmitters  6-160  meters. 


Drake  TV-300-HP 

Model  No,  1603 

For  300  ohm  twin  lead 

Price;  $10.60 


DRAKE  TV-3300-LP 

1000  watts  max,  below  30 
MHz.  Attenuation  better  than 
80  dB  above  41  MHz,  Helps 
TV  i-f  interference,  as  well  as 
TV  front-end  problems.  Price: 
$26.60  Model  No.   1608 


DrakeTV-75-HP 

Model  No.  1610 
For  75  ohm  TV  coaxial 
cable;  TV  type 
connectors  installed 
Price:  $13.25 


LOW  PASS  FILTERS  FOR  TRANSMITTERS 

have  four  pi  sections  for  sharp  cut  off  below  channel  2,  and  to 
attenuate  transmitter  harmonics  falling  in  any  TV  channel  and 
fm  band,  52  ohm.  SO-239  connectors  built  in. 

DRAKE  TV-5200-LP 

200  watts  to  52  MHz.  Ideal 
for  six  meters.  For  operation 
below  six  meters,  use 
TV-3300-LP      or      TV-42-LP, 

Model  No.  1609  Price:  $26,60 

DRAKE  TV-42-LP     Model  No,  1605 

is    a    four    section   filter   designed  with   43.2   MHz  cut-off  and 

extremely  high  attenuation  in  all  TV  channels  for  transmitters 

operating  at  30  MHz  and  lower-  Rated  100  watts  input-  Price* 

S14.60 


WORK  ALL  REPEATERS  WITH  OUR  NEW  SYNTHESIZER  II 


KXlat 

RXWtt.-T. 

K  X SOt  Kir 

RXS'dCW/T  . 
RX144C  Kit 

KX144<    W.I 
KX2201  Kit 

KX210A  W/T 
H*432c    K,i 

KX432C  W 

TX50     . . 

rxsow/T .  .  . 

I\144BKtt  .  - 
TX144BW/T  . 
TX22DB  Kit 


PA2SGIH  Kn 


PA  250 1  H  W/T. 
PA4010H  Kit 

PA 40  (  OH  W/T. 
PASO/25  Kit     • 

PA  SO/2  S  W/T  - 

PAI44/1S  Kir. 


PA  I  44/25  Kit  . 
PA220/15  Kn 
PA432/10Kit 

PA  140/10  W/T 

pAi4o/3owrr 


PSlSC  Kit 


PSlSC  W/T 

PS2SC  Kit 


PS2  5CW/T    .  . 

PS2SM  Kit-   .  - 

PS2SM  W/T  .  , 

RPT50  Kit.   .  . 
RPT50 .  .  , 
KFTI44  Kit 

RPT220  Kii 

KPT4  32  Kit  .  . 

KPT  144  W/T  . 

RPT220W/T  . 

RPT432  W/T  . 

DPLA50.   .  .  . 

TRXSO  Kit    ,  . 


I  KX  144  Kn 
rRX220Kit 
TRX4J2  Kit 

TRC-l 
TRC-2       - 

SYNII  Kit.  . 


SVN  II  W/T 
MO  1  Kit.  . 
TO-]  Kit.   , 


HT  I44B  Kit 

NICAD.  -  ,  . 
BC|2      .  ,   . 
Ruhtwr  Duck 


2*  35  MHz  l\l  receiver  tin  It  2 
pole  |  0  7  MH/  crystal  filt«f  ! 

Mm*?  as  ubove     wired  &.   levied 
30-60  MH/  revr  w/2  pole  10.7 

MH/  crystal  filter  

same  us  above    wired  &  tested 
i4o-no  MM/  revr  w/2  pote 

J  0,7  MH/  4.ti  vtnJ  liltLrr 

tbovc    wired  &  tested 
210-240  MM/  ivvr  w/2  pole 
10.7  MH/  crystal  niter 
same  js  above    wired  j&  tested 
432  VI Hi-  nvi  w    2  pole   l"  ' 
MH/  crystal  liitct 
ymt!  is  jh.vr-\MrrtiA   letted 

trartsmfttsr  ax  titer,  I  watt,  fc  mtr, 
same  as  ibmc    wired  &  tested    . 
transmitter  exciter -I  watt- 2  Irttrs 

tame  as  above  ■  wired  £  tested.   .  , 
transmitter  exciter-  ]  wait -2  20 

MHz 

2  mtr  power  am?    -Kit  Iw  in  ■  25w 
oui  with  inlid  til  iic  twitching, 

case  Connectors 

same  as  above -wired  4   Jested     .    . 
2  mtr  power  amp—  lOw  in  -40w 
out  -relay  switching 
same  as  above  -wired  &  tested    .  . 
6  mtr  power  amp.  \m  in,  25w,  nut. 
Jess  case,  connectors  &  switching  . 
same  as  above,  wired  A  tested- 
2  mtr  power  amp- J  w  in-  t  5w 
out-less  case,  connectors  and 

switching . 

^nne  as  FA  144/1  5  kit  hut  25w   .    . 
similar  to  PA  134/1  5  for  22  0  MHz 
power  amp    Similar  to  PA  144/ 15 
except  1 0w  and  432  MH/ 
lOw  in  — |40w  tiut-2  mtr  amp    . 
30w  in-t40w  out-2  mtr  jmp    . 


59.95 
[04,9S 

59,93 
104.95 

&9  fejj 
L  14.9$ 

6<#  ,  ^  $ 
1  I4.V5 

79.^* 
95 

39.95 

59.95 
2995 
49.95 

29*93 


S4.M5 
74,45 

59.95 
74,95 

49.95 
*9.95 


39, 9  S 
44,95 
39/95 

49.9  5 

179.95 
|59.us 


I  Samp     I  2  *  oJ|  regulated  p«mef  sup- 
ply w/cwe.w  'fold-back  current  limit- 
ing and  men oltage  protection    .  .      79.95 
same  as  above-  wired  &.  tested    .  .      94,95 
25  amp  -13  volt  regulated  power  sup- 
ply w/cawi  w/fn|d'back  current  limit 
me  and  ovp   ......  .    129.55 

same  as  above -wired  &  tested     .   .    149.95 
surne  as  PS25C  With  niclers   .   .   .   .    149.95 

same  as  ahove-wtred  &  tested     ,   ■    169.9$ 


repeater-  6  meter  .  ... 
repeater- 6  meter,  wired  &  tested 
repeater  -  2  mtr  -  I  5»  -  com  plete 
Hess  crystals)  ,    . 

repeater     2  20  MH*—  I  5w  -com  pie 

(less  crystals) 

repeater- 1  Own  it —432  MH* 

-5s  crystals)  .....  ,  .  .  . 

repeater- 1  $  watt-2  mtr  .  . 

repealer- t  S  watl-220  VIM/.  .  .  . 
repealer  JO  watt -4  32  MH/.  .  .  , 
6  mtr  close  spaced  duploxi-i         ,   . 


4of 
69*  95 

4*S.9S 


tc 


465.95 

515.95 
69S.95 
695,95 
749,95 
575,00 


Complete  6  mtr  FM  transceiver  kit. 
20woui.  10  channel  scan  with  case 

(less  mike  and  crystals) 249,95 

same  as  above,  but  2  mtr&  |5w  out  2 1  9  95 
same  as  above  except  for  220  MHz  219.95 
same  as  above  e*  cep t  1 0  wait  and 

432MHi   ......  254.95 

transceiver  case  only  ...      1 9,95 

transceiver  case  and  accessories  .  T      39.95 

2  miT  synthesizer,  transmitt  offsets 
programmable  from  L00  KHz- 10  MHz. 
(Mars  offsets  with  optional 

adapters) £69,95 

same  a&  above-wired  &  tested    .  .   239.95 
Mars/cap  offset  optional  ......        2*50 

I  8  MHz  oplionat  triplet  .  .   .  2.50 


2  mtr.  Iw,  4  channel*  nan  J  held  receiver 
with  cry  stall  for  1*6.52  simplex  .    129,95 
battery  piCk.  \%  VDC,  Hamp.  .  .       lv  95 

battery  diarfei  fur  above 5,95 

2  mtr.  with  male  BNC  connector  -        B.95 


The  Synthesizer  II  is  a  two  meter  frequency  synthe- 
sizer. Frequency  is  adjustable  in  5  kHz  steps  from 
140.00  MHz  to  149.995  MHz  with  its  digital  readout 
thumb  wheel  switching.  Transmit  offsets  are  digitally 
programmed  on  a  diode  matrix,  and  can  range  from 
10  kHz  to  10  MHz,  No  additional  components  are 

necessary! 
Kit 


$169,95        Wired  and  tested$239.95 


RECEIVERS 


TRANSMITTERS 


POWER  AMPLIFIERS 


RXCI-       .   . 

RF28  Kit 
RF50  Kit    ,  , 
RK144I3  Kit. 
RF220D  Kit. 

RF432  Kit 

IF  10.71  Kit 

KM4  5  5  Kn 
A£2  Kit 

TX22Qr3  W^T 
TX4J2E)  Kit 
TX4J2B  W/T 

TXl50Kit 
TXIS0  WfT  , 

Blue  Line     .  . 


Model 
BLB  J/150 
BLC  10/70 
BLC  2/70 
BLC  10/150 
BLC  J0/IS0 
BLD  2/6(3 
BLD  10/60 
BLD  10/120 
BLE  10/40 
BLE  2/40 
BLE  30/80 
BLE  10/80 


accessory  filter  for  above  receiver  kits 
s  70  dB  adjacent  channel 

rejection  

10  mtr  Rl   front  end  10.7  MM/  out 

6  mtr  KF  front  end  10.7  MH/  out 
I  runt  end  10,7  MHz  nut 
P  I   Iron i  i*nd  10.7  MH/ 


ti.SO 
2.50 
I  50 
7  SO 


2  mtr  Rl- 
220  MM/ 

OUl    .......        .    i    .4.    ......  J  7.  SO 

432  MHz  HI   front  end  10.7  MH/ 

out  .  2 7. SO 

10.7  MH/  lr   module  includes  2 

pole  oyiul  fitter 27.50 

45  5  KM/  H   stage  plus  FM  detector  I '50 

audio  and  squelch  httard  MOO 

same  as  a bo^e- wired  &.  tested  49.95 

transmitter  exciter  4J2  MH/    ■  39.95 

Same  js  aHu-.e   -wired  &  U'Med     -  59.95 

300  m  till  watt,  2  rnlr  tranimlttei  19,95 

same  ai  above— wf red  i  tested  J9 


.    RF  power  iimp.  ^ired 
CW.FM-SSByAM 

Power 
Frequency         Input 

45     SSMHa  3W 

l4i>lfjOMHr  10* 

140-lnOMHz  2W 

140-1 60MHz  I0W 

!40-l«0MHz  I0w 

220-2JOMHz  2W 

22O-2  30MH/  1 0W 

22  0  230MH/  I OW 

420470MHz  1 0W 

42  0  470MHz  2W 

420  470MHst  30W 

420  470MHit  10W 


&.  lested.  emission - 


Power 
Output 

I  sow 

70W 
70w 

J  sow 

150W 

60W 

60W 

I20W 

40W 

40W 

80W 

BOW 


TBA 
1J9.95 

159.95 
2  59.95 

239.95 
159,95 

1  J9.95 
:S9,95 

139,95 
159.95 
259.95 

2  89.95 


POWER  SUPPLIES 


O.V  IV    .    .   . 
KSJA  Kit 
PS30I2W/7, 


adds  >»ver  roltaaje  protection  to  your 
power  vupphes,  1  5  VDC  m  9.95 

I  2  villi    power  supply  ff  kiuljior  card 
with  fold  back  current  fimUirt*;  >  (1,95 

new  commercial  dui>  30  amp  I  2  VDC 
reguUitcd  power  supply  v^/c^set 
w/rold'back  current  linn  ling  and 
overvuliDgc  protci  tir>ii      ..,.,.    239.95 


'■'■''te*. 


REPEATERS 


UPLAI44 

DPLA220 

DFLA4J2 
DSL   I 

DSL  N 


2  mtr,  6O0  KHz  spaced  duplexer. 

wired  jnd  tuned  lo  Irc^uetuy^  .   .    379,95 

120  MHi  duplriier.  wrred  and 

tuned  to  frequent >  _  ,        379.95 

rack  mount  dupleter  ,   .       .    31 9,95 

double  shielded  duplexer  cables 

with  PI  J  59  connectors  jpr.  J    .  25.00 

same  as  above  with  type  N 

connectors  (pr.)  25.00 


TRANSCEIVERS 


OIHI-R  TRODLLIS  BY  VHI-   ENGINEERING 


SYNTHESIZERS 


WALK  IE  TALKIES 


COl  K.l    .  , 
CI>2  Kit   .  . 

tr»3  K.t 

LOK2  Ku  . 
SL'J  Kit 

LTWaK 

C^ll>  Kit    . 


L"w'|l> 
M1C1 

TSI  Wi  1 
IS!  tt     I 

n>3  Ku 
n>i»<2 

HLI44  Vl    T 

HL220W    I 
HL412  S\  !  I 


10  chjion't  receive  utal  deck 

w/diode  switching.   .  .  .  ,       ,   .        S      6,95 
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hf  engineering 

WORLD  S  MOST  COMPLETE  LINE  OF  VHFTM  KITS  AND  EQUIPMENT 


Now  It's  Crystal  Clear 


Yes+  now  J  COM  helps  you  steer  clew  of  all  the  hassles  of  channel  crystal  The  new 
1C-22S  is  the  same  surprising  radio  you've  come  to  know  and  love  as  the  10-22 A, 
except  (hat  It  is  totally  crystal  Independent.  Zero  cry#t»U.  Solid  state  engineering 
enables  you  to  program  £3  channels  of  your  choice  without  wailing.  Now  the 
[COM  performance  yoi/ve  demanded  comes  with  the  convenience  you've  wanted* 
with  your  new  IC- 

Price;  $293.00 


Hold  it! 


Take  bald  of  SSB  with  these 
two  low  cost  twins  ICONTS  new  portable  IC-202  and  IC-502  put  it  within 
your  reach  wherever  you  axe.  You  can  take  tt  with  you  to  the  hill  topi,  the 
highways,  or  the  beach  Three  portable  watt*  PEP  on  two  meters  or  six' 

Hello*  DX!  The  I  COM  quality  and  excellent  receiver  char*euri«tic&  afthU 
pair  make  bulky  converter?  and  law  band  ngs  unnecessary  for  getting 
started  tn  SSB-VHF  You  just  add  your  linear  amp,  if  you  wish,  connect  to 
the  antenna,  and  DX^  With  the  202  you  may  talis  through  OSCAR  VI  and 
VT1T  Even  tzafifCffol  with  an  "up"  receiving  converter!  The  IC-502,  simi- 
larly, ma  kea  use  of  a  i  x  meters  i  n  ways  that  you  wo  u  Id  h  a  ve  al  ways  lilted  but 
could  never  have  before,  tn  fiict.  there  are  so  many  thing*  to  try.  it" a  like 
opening  a  new  hand. 

Tiike  hold  of  Single  Side  Band,  Take  huld  aflame  excitement.  Take  two. 


IC-203 

2  Matar  SBB  •  3  VJtatti  PEP  ■  Trua  \f  *Iqim  »**«r 

VXO  Tunmfl  *  *44 .0  144  3  -  2  wort'  ■  KV 


fi  M«tM  SSfi  •  3  Uftift  PEP  n  Hum  IF  Nwe  Birttar 
£wtt*i«d  Qipj  bghw  •  imprnm  Osnvnn  -  fiDDKKr 
VFO-BfT' 

fine*?  S24S.QQ 


IC-245  Transceiver 

The  VFO  Revolution  goes  mobile  with  the  unique,  ICOM  developed 
LSI  synthesizer  with  4  digit  LED  readout.  The  IC-245  offers  the 
most  for  mobile  on  tha  market.  The  easy  to  use  tuning  knob  moves 
accurately  over  50  detent  steps  and  assures  excellent  control  as 
easily  as  steering  the  vehicle.  With  its  optional  adapter,  the  IC-245 
puts  you  into  all  mode  operation  on  12V  DC  power  with  a  compact 
dash-mounted  transceiver.  In  FM,  the  synthesizer  command  fre- 
quency is  displayed  in  5  kHz  steps  from  146  to  148  MHz,  arid  with 
the  side  band  adapter  the  step  rate  drops  to  100  Hz  from  144  to 
146  MHz.  For  maximum  repeater  flexibility,  the  transmit  and 
receive  frequencies  are  independently  programmable  on  any  separa- 
tion. The  IC-245  even  comes  equipped  with  a  multiple  pin  Molex 
connector  for  remote  control.  The  IC-245  is  a  product  of  the 
revolution  in  VFO  design,  from  its  new  style  front  panel,  to  its 
excellent  mechanical  rigidity  and  Large  Scale  integrated  Circuitry. 
Your  IC-245  will  give  you  the  most  for  mobile,    $499,00 


THE  NEW  ICOM  4  M£G.  MULTI-MODE,  2  METER  RADIO  —  IC 
211 

ICOM  introduces  the  first  of  a  greet  new  wave  of  amateur  radios, 
with  new  styling,  new  versatility,  new  integration  of  functions. 
You've  never  before  laid  eyes  on  a  radio  like  the  IC-21  1.  but  you'll 
recognize  what  you've  got  when  you  first  turn  the  single-knob 
frequency  control  on  this  compact  new  model.  The  IC-21 1  is  fully 
synthesized  in  100  Hz  or  5  kHz  steps,  with  dual  tracking,  optically 
coupled  VFOs  displayed  by  seven  segment  LEO  readouts,  providing 
any  aplit.  The  IC-21 1  rolls  through  4  megahertz  as  easily  as  a 
breaker  through  the  surf.  With  its  unique  (COM  developed  LSI 
synthesizer,  the  IC-21 1  is  now  the  best  "do  everything"  radio  for  2 
meters,  with  FM,  USB,  LSB  and  CW  operation.     $749,00 


Now  ICOM  introduces  TS  Channels  of  FM  to  Go! 

The  New  IC-215:  the  FM  Grabber 

i 
Tim  is  1CQW*  ftr&t  FM  portable,  and  it  puts  good  limn  i>n  the  go. 
Change-  vehicle*.  w«0t  through  the  park,  dintfe  a  hill,  and  ICOM  quality 
FM  tummtinicaiicHVt  go  right  along  *tth  you.  Long  lasting  lmrrn.il 
batteries  make  portable  FM  rvaily  portable,  while  ac cessible  features 
rndhe  com-ersjon  to  external  pc*iwr  And  Antenna  fast  .iml  rasy. 

Grab  In*  flexibility  "iin  tbr  m-u,  IC  2  15  KM  purtahtr. 


*  Front  mounted  t'onlKtl*  and  lop 
mounted  .into rum 

*  Nflfttw  film  ( ISKHr  —  compatible 
■paring) 

*  15  channel:.  ( 12  on  dial  ■■'  3  priority} 

*  Fully  coUapsbk  anierma 

*  Coittpalfbic  moom  fr.*iu?*  Un  AmiU* 
antenna 

>   Dual  power  (3  wMl*  hkgh ;  *O0 mw  taw. 
nominal! 
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Fight  Inflation ! 


Build 


Yourself! 


-  -  tips  on  planning 


construction  projects 


Photos  by  Ira  Joffe  W  A3  PTC, 


One  of  the  lesser  mys- 
teries of  hamdom  is 
what  makes  one  ham  an  oper- 
ator and  another  a  builder.  At 
one    time     I    monitored    an 


active  repeater,  trying  to  sort 
out  from  the  conversations 
who  might  be  the  operators 
and  who  might  be  the 
builders.  Subsequent  eyeball 
contacts  did  not  confirm  my 
deductions. 

The  builders  were  ran- 
domly distributed  among  the 
talkers,  so  the  next  question 
was j  "Why  are  there  not  more 
builders  on  the  scene?"  Cer- 
tainly there  is  the  small  parts 
shortage^  for  transmitter 
projects  in  particular.  There 
also  exists  the  "mail  order 
lag/'  which  can  be  dis- 
couraging, and  finally  there  is 
to  some  degree  the  "stone 
wall  of  solid  state."  This 
exists  to  a  degree  amongst 
those  of  us  who  cut  our  teeth 
on  vacuum  tubes  and  still 
think  of  the  collector  as  the 
plate  (this  includes  me). 

There  is  certainly  no 
dearth  of  good  construction 
articles,  particularly  in  73,  for 
both  the  beginner  and  the 
old-timer,  although  I  must 
admit  that  if  1  were  starting  a 
ham  career  today,  I  might  be 
a  bit  hard  put  to  tackle  some 
of  the  most  interesting  con- 
struction articles.  With  this 
little  bit  of  sout  searching  out 
of  the  way,  I  decided  to 
examine  closely  my  mode  of 
attack  when  I  found  a  con- 
struction  article  of  interest. 

The  March,  1976,  issue  of 
73  carried  an  excellent  article 
by  Louis  Hutton  K7YZZ 
(page  76)  entitled  "Build  this 
Exciting  New  TVT,"  My 
basic  interest  was  in  Part  One, 
which  described  an  electronic 
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Board  which  includes  timing  generator.  Trimpot  in  lower  right 
hand  corner  is  set  to  90  Hz  for  60  words  per  minute  RTTY 
machine. 


Memory  board. 
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Basic  shelf  with  matrix  laid  in  to  show  position. 


Basic  shell  with  alt  three  electronics  packages  roughly  placed. 


keyboard  that  would  run  the 
RTTY  printer  with  which  I 
had  been  gifted. 

What  decided  me  to  build 
the  keyboard  unit  was  need, 
plus  the  fact  that  anything 
with  so  large  an  object  as  a 
keyboard  attached  did  not 
have  to  be  micro.  This  is  a 
large  consideration  to  us  who 
are  of  bifocal  bearing  age* 

In  any  multi  IC  project, 
there  is  always  this  decision: 
Should  you  make  it  up  on 
one  big  board  or  separate  the 
circuit  into  logical  chunks 
that  can  then  be  connected 
together?  I  always  stay  away 
from  the  Mbig  chunk"  theory 
and  try  to  make  the  small 
boards  plug  together  with 
connectors  for  ease  of 
troubleshooting. 

Most  projects  somewhere 
along  the  line  will  display  the 
personal  foibles  and  beliefs  of 
first  the  originator  and  then 


the  duplicator,  Lou  had  for- 
matted his  clock  oscillator 
using  a  7400  NAND  gate  with 
2.2  uF  capacitors  as  part  of 
the  frequency  determining 
elements*  I  have  a  personal 
hang-up  about  using  such 
capacitors  if  there  is  a  way  to 
use  a  more  stable  animal  such 
as  a  mylar  or  polystyrene 
unit*  I  also  happen  to  like  the 
555  chip  for  purposes  of  this 
kind.  Fig.  1  shows  the 
original  oscillator  and  my 
final  version.  I  further  added 
to  the  detour  from  the 
original  article  by  not  adding 
the  switch  selected  keyboard 
speed  arrangement. 

The  same  capacitor  hang- 
up made  me  change  the  con- 
figuration of  his  reset  genera- 
tor, I  used  the  same  chip,  a 
74121  single  shot  multivibra- 
tor, but  changed  the  con- 
figuration slightly  to  avoid  use 
of  electrolytics  to  determine 
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Fig.    1.    (a)   Original   oscillator  circuit    (b)  Author's  revised 
circuit 

the  pulse  output,  Everything 
that  I  have  read  leads  me  to 
believe  that  this  was  a  reason- 
able change  for  the  better. 
Fig.  2  shows  the  original 
circuit  and  my  modification. 

Lou's  article  also  showed 
an  end  of  the  line  counter, 
which  is  a  great  convenience. 
I  omitted  this,  as  I  had 
rigged  up  a  micro  switch 
actuated  by  carriage  move- 
ment which  dings  a  bell  at  me 
when  the  last  five  spaces  on  a 
line  come  into  view. 

These  compromises  and 
adjustments  gave  me  the  con- 
tents of  my  first  board, 
namely  a  555  for  the  clock 
oscillator,  two  7473  flip-flop 
packages,  the  74121  single 
shot,  the  74151  data  selector 
chip,  and  one  7400  NAND 
gate  package.  This  total  of  six 


SPEED  SELECTOR 


TO  PIN  I 
OF  7475A 


I0K 
TRIM  POT 


ADJUST  FOR  90  Hi 
FOR   60  WPM 


chips  was  put  on  a  4  inch  by 
5  inch  piece  of  perfboard. 


Partial  shot  of  matrix  board  after  etching  and  adding  identi- 
fication. 


Matrix  board  masked  out  prior  to  etching. 
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Fig,  2,  (a)  Original  reset  generator  circuit  (b)  Author's  revised     Fig,  3.  Letters/ figures  indicator  Common  anode  MAN  64  7 
circuit.  segment  0.6"  LED  readout.  Source:  5.D,  Sales, 
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The  companion  board 
merely  had  four  7400  NAND 
gate  packages  on  it,  these 
serving  as  basic  memory 
capacity  and  letters/figures 
indicator    control    functions* 

Now  we  have  cut  the 
project  down  to  size  by  some 
analysis,  elimination,  and 
expression  of  our  personal 
tastes  and  opinions.  Perhaps 
if  this  exercise  in  technical 
democracy  was  practiced 
more  often,  those  of  you  who 
now  hesitate  to  build  might 
do  so  more  frequently. 

The  single  large  piece  of 


electrical  work  left  was  to 
create  the  diode  matrix  which 
forms  the  various  character 
combinations.  Again,  since 
the  finished  product  is  going 
to  be  about  the  size  of  a 
portable  typewriter  (without 
encountering  scorn),  there 
was  no  reason  to  go  micro  in 
any  way  with  the  matrix-  A 
piece  of  circuit  board  5 
inches  by  13  inches  (copper 
on  one  side)  was  coated  with 
resist.  Some  32  circuit  stripes 
were  cut  into  the  board  run- 
ning parallel  to  the  five  inch 
dimension.  You  only  need  31 
of  these  stripes,  but  I  always 
give  a  bit  extra  just  in  case 
something  goes  wrong  in  the 
etching  or  the  drilling.  This  is 
not  chicken,  but  very  prac- 
tical, as  disenchantment  with 
one's  own  etched  boards  can 
also  tum  off  the  would-be 
builder, 

A  finely  laid  out,  closely 
spaced  PC  board  can  give  you 
fits,  but  an  item  like  this 
matrix  board  is  just  so  macro 
that  it  can't  be  a  stumbling 
block.  The  etching  process  is 
self-minding,    and    the    only 


turn  off  here  is  if  you  use 
ferric  chloride  and  get  it  on 
you  or  your  clothes*  It  does 
not  take  Perry  Mason  to  spot 
a  careless  user  of  ferric 
chloride.  If  you  like  speedy 
etching,  you  borrow  the 
family  aquarium  pump  and 
allow  the  airstone  to  bubble 
through  the  etchant  while  it 
is  working.  If  you  value  your 
fish,  use  this  airstone  for 
etching  only!  The  whole 
process  is  so  simple  that  if  PC 
etching  was  your  excuse  for 
not  building,  that  excuse  has 
now  vanished. 

Sure,  you  have  put  all  the 
electronics  together;  you  have 
even  located  a  suitable  key- 
board, James  Electronics 
supplied  mine  and  it  fulfilled 
the  important  requirement 
that  each  key  have  uncom- 
mitted contacts  that  were 
easy  to  solder  to.  When  my 
keyboard  arrived,  it  took  the 
eagle  eye  of  one  of  my 
harmonics  to  spot  the  fact 
that  where  there  should  have 
been  a  "Q",  there  was  instead 
an  UE'\  A  letter  to  James 
brought  speedy  relief  for  this 
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The  keyboard  with  the  RTTY  machine  that  it  serves. 


little  problem,  which  is  one 
of  the  many  reasons  that  they 
are  a  favorite  source  for  me. 

Naturally,  you  know  that 
the  TTL  chips  use  five  volts 
and  that  a  power  supply  was 

constructed,  but  I  am  not 
going  to  bore  you  with  that 
fundamental  other  than  to 
say  it  used  a  309K  regulator 
as  a  matter  of  good  practice. 

Now  we  get  down  to  an 
emotional  problem  that  we 
have  all  encountered.  It  can 
be  spelled  out  in  one  great  big 
word  ,  . .  packaging. 

This  is  where  the  com- 
panies that  make  commercial 
gear  have  it  over  all  but  the 
most  talented  of  us.  We  can 
put  the  electronics  together, 
make  it  work,  fix  it  . .  -*  all 
those  good  fundamental 
things  ...  but  the  finished 
product  sitting  in  its  ho  hum 
housing  looks  less  than 
aesthetic. 

As  you  can  see  from  the 
photographs,  the  bare  skele- 
ton foundation  is  made  up  of 
particle  board  ends,  a 
masonite  bottom,  and  some 
imagination  as  to  what 
fitting  final  shape  might  be 
desired.  Tbe  exact  dimensions 
used  are  shown  in  the  sketch. 
Sheet  vinyl,  a  white  back- 
ground speckled  with  gold 
splashes,  was  purchased  at  the 
local  variety  store.  Masonite 
panels  were  cut  to  fit  the 
various  areas  and  each  panel 
was  carefully  covered  with 
the  vinyl  sheeting  using 
ordinary  white  glue  as  the 
adhesive.  The  main  founda- 
tion   unit    was  given  similar 
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cosmetic  treatment.  The 
matrix  was  mounted  in  place, 
as  was  the  key  board  >  and  the 
wiring  from  keyboard  to 
matrix  was  installed.  Care  was 
taken  in  two  areas  of  this 
wiring:  first,  that  all  wires 
between  matrix  and  keyboard 
were  long  enough  to  com- 
pletely remove  the  matrix 
without  disturbing  the  key- 
board ,  if  and  when  work 
might  have  to  be  done  on  the 
matrix;  and  secondly,  the 
wire  used  in  this  operation 
was  the  most  flexible 
stranded  wire  ]  could  get  to 
avoid  putting  any  strain  on 
the  small  solder  tabs  on  the 
keyboard* 

The  balance  of  the  elec- 
tronics was  installed  inside 
the  case,  and  since  the  unit  is 
so  relatively  large  in  relation 
to  the  size  of  the  total  elec- 
tronics packages,  space  was 
no  problem.  The  entire  power 
supply  was  built  up  on  the 
rear  panel  of  the  unit.  As  you 
can  see  from  the  photo  of  the 
finished  product,  not  only 
was  the  execution  of  the  elec- 
tronics passably  done,  but  the 
finished  total  package  is  not 
something  to  bring  funny 
looks  from  the  uninitiated. 

There  is  one  final  bit  of 
show  biz  that  I  added  to  the 
electronics  package.  In  Lou's 
original  version,  there  are  two 
LEDs  which  show  the  key- 
board mode,  namely  letters 
or  figures.  I  added  the  circuit 
shown  in  Fig.  3. 

Basically,  it  is  a  seven  seg- 
ment LED  display  that  shows 
an  'Tn  when  in  the  figures 
mode  and  an  "L"  for  the 
letters  mode.  This  is  both  an 


Finished  keyboard.  Black  rectangle  in  upper  right  hand  corner  of  small  slanted  panel  is  the  LED 
figures/ letter  indicator.  Note  that  some  of  the  keyboard  characters  graphics  such  as  the  #sign 
had  to  be  added  so  they  appear  on  their  own  key.  Also  note  that,  as  with  most  of  these 
keyboards,  most  of  the  keys7  particularly  the  numbers  row,  had  upper  case  symbols  above  the 
numbers*  They  were  blacked  out  with  the  aid  of  a  resist  pen.  This  accounts  for  the  clean 
uncluttered  look  of  the  keys. 


operating  convenience  and  a 
bit  of  pizzazz  for  the  visitor 
to  the  shack,  who  often  is 
more  taken  with  the  blinking 
lights  than  the  actual  fact 
that  you  can  communicate. 
To  sum  it  all  up:  Search 
out  your  projects  on  the  basis 
of  need,  throw  in  pocketbook 
practicality,  analyze  the  unit 
to  see  how  you  can  go 
modular  for  ease  of  construc- 
tion and  eventual  trouble- 
shooting, and  don't  forget 
that  an  aesthetic  package  is  a 
valuable  detail  that  is  within 
your  abilities.    Put   them   all 


together    and    you   will    find      the  builders  and  enjoying  the 
yourself  entering  the  ranks  of     results.  ■ 
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Fig.  4,  R  TTY  keyboard  case  dimensions. 
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Wilson  HT  Mods 


-  -  heavy  duty  p.s.  required 


Edward  B.  Beach  K4MKX 
5J  J  2  Williamsburg  Blvd. 
Arlington  VA  22207 


In  1972  I  got  bitten  by  the 
_  two  meter  FM  bug  and 
bought  one  of  the  first 
Genave  GTX-2  transceivers  in 
the  Washington  DC  area.  I 
was  most  impressed  with  its 
ten  push-button  channels  and 
1  Watt/25  Watt  power  capa- 
bilities  for  local  repeater  and 
simplex  operation,  Only  later 


did  I  discover  the  rig  was 
lacking  in  adjacent  channel 
selectivity,  which  only 
became  a  problem  when  I  was 
trying  to  work  94  simplex 
within  ten  miles  of  our  local 
91  repeater. 

At  any  rate,  I  secured  the 
new  rig  under  the  dash  of  my 
VW  with  a  pair  of  hinges  with 
padlock  hasps  and  two  stout 
padlocks  to  discourage 
would-be  ripoff  artists.  I  used 
this  arrangement  for  four 
years   very    successfully   and 


Fig.  J.  BNC  connector  and  external  power  jack 


even  survived  one  break-in 
attempt  while  the  car  was 
parked  on  the  street  near  my 
office.  At  this  time,  I  decided 
that  a  less  visible  and  con- 
spicuous  mobile  installation 
was  needed*  Besides,  there 
had  been  numerous  occasions 
when  I  could  have  used  a 
portable  rig  to  help  out  with 
local  traffic  from  remote 
locations  during  boat  races, 
hamfests,  and  so  on, 

The  GTX-2  is  now  a  base 
station,  and  I  have  a  new 
portable/ mobile  setup  which 
I  consider  to  be  just  about 
the  best  of  all  possible  ar- 
rangements. The  rig  is  a 
Wilson  1402  handie-talkie 
that  goes  with  me,  mobile 
and  portable. 

In  the  VW  I  have  a  5/8 
whip  mounted  in  front  of  the 
windshield  (total  coax  length, 
two  feet!)  which  goes  to  a  25 
Watt  amplifier  in  the  trunk. 
The  cable  from  the  amplifier 
feeds  into  the  glove  box  of 
the  VW  which  is  the  home  of 
the  Wilson  when  l*m  in  the 
car.  An  externa!  power  cable 
and  a  home  brew  speaker- 
mike/touch  tone  pad  com- 
plete the  mobile  installation. 

The  first  (and  most  diffi- 


cult) step  in  setting  the  Wil- 
son up  for  mobile  operation 
is  to  replace  the  TNC  or   F 
connector  supplied  with  the 
rig    with    a    BNC    bulkhead 
connector.  This  is  so  you  can 
quickly  and  easily  remove  the 
rubber    ducky    antenna   and 
connect  the  mobile  antenna. 
I  think  it  took  me  about  a 
week,  after   I  first  looked  at 
the  inside  of  Lhe  Wilson,  to 
get  up  enough  nerve  to  tackle 
the  job.  Virtually  everything 
must  be  disassembled  to  get 
to    the    antenna    connector, 
and  I  am  known  to  have  all 
thumbs   on  both   my  hands 
when  it  comes  to  working  on 
small   thin^  in  tight  places. 
At  long  last  I  undertook  the 
job,  and  surprisingly  enough 
everything  went  very  well  and 
without  mishap.  I  unsoldered 
the   leads  from  the  original 
connector    and    removed    it 
from    the    panel.    The    hex- 
shaped  flange  on  the  bottom 
of  the  original  connector  had 
been    filed    by    the    factory 
assemblers   to   fit   the  small 
space  available,  so   I   traced 
the  outline  of  the  flange  on  a 
3/8-32  nut  and  ground  it  to 
the  same  shape.  I  threaded  a 
second   3/8-32   nut  tight  up 
onto    the    new    BNC    panel 
connector.    This    nut    would 
later  be  run  down  from  the 
outside  to  tighten   the  con- 
nector to   the  panel   of  the 
Wilson.  The  D-shaped  hole  in 
the    panel    was    reamed    out 
with  a  3/8"  drill  so  the  BNC 
connector  could  be  screwed 
into   the  ground-off   nut   on 
the  inside  of  the  panel. 

Everything  went  just  as 
planned,  and  while  I  had  the 
unit  apart  to  install  the  anten- 
na connector,  I  decided  I 
might  as  well  install  a  jack  to 
power  the  rig  from  the  car's 
electrical  system.  There 
appeared  to  be  lots  of  room 
just  above  the  push-to-taik 
button  on  the  side  for  such  a 
jack,  1  bought  one  of  those 
Japanese  connectors  sold  by 
Radio  Shack  and  Lafayette 
for  just  such  purposes.  I  also 
picked  up  a  package  that  had 
a  pair  of  mating  pluj*s  for  the 
jack.  I  learned  later  that  the 
two  plugs  were  not  the  same 
kind,  but  found  how  to  use 
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Fig.  2,  Power  connections. 

both   to   good   advantage,  as 
I'll  explain. 

Fig,  1  shows  the  newly 
installed  BNC  connector  and 
the  externa!  power  connector 
jack.  If  you  look  closely,  you 
can  see  the  3/8-32  nut  that 
tightens  the  BNC  connector 
to  the  panel.  To  drill  the 
holes  for  the  power  con- 
nector, I  used  a  hand -he  Id 
drill  bit  to  slowly  drill  the 
three  holes.  You  don't  get 
much  torque  or  speed  this 
way,  but  you  can  drill  very 
clean  holes  in  the  plastic.  If 
you  try  to  use  an  electric 
drill,  even  a  variable  speed 
type,  you'll  probably  end  up 
scratching,  gouging,  or  melt- 
ing the  plastic  case. 

Fig,  2  shows  in  a  com- 
bined pictorial-schematic 
representation  the  connec- 
tions of  the  external  power 
jack.  Dl  is  a  junk  box  silicon 
rectifier  and  was  installed  for 
two  reasons:  first,  to  prevent 
damage  to  the  rig  by  hooking 
up  the  external  power  source 
backwards;  and  second,  to 
give  a  0,7  volt  drop  to  the 
nominal  13.6  volts  supplied 
by  the  car's  electrical  system 
since  the  Wilson  normally 
operates  from  12.0  volts. 

When  I  started  to  wire  up 
the  plug  for  this  connector,  I 
discovered  that  the  two  plugs 
1  had  bought  were  not  the 
same  type,  although  at  first 
they  appeared  to  be  identical, 
They  were  both  the  same 
length  and  outside  diameter, 
but  the  sizes  of  the  holes  in 
the  center  were  quite  differ* 
ent,  The  jack  I  had  bought 
had  a  small  diameter  pin  in 
the  center  which  fit  one  of 
the  plugs  perfectly.  This  one  I 
used  to  supply  power  from 
the  car,  since  it  would  discon- 
nect the  nicads  in  the  Wilson. 

I  made  a  happy  discovery 
regarding  the  second  plug, 
which    had    a    much    larger 


diameter  hole  in  the  center 
and  fit  the  jack  sloppily* 
Because  of  the  loose  fit  of  the 
plug  on  the  center  pin  of  the 
jack,  when  this  plug  was 
inserted  into  the  jack  the 
nicads  were  not  disconnected, 
yet  an  electrical  connection 
was  made  to  both  jack  con- 
nections and  thus  to  the 
nicads.  Thus,  by  using  this 
ill-fitting  plug,  I  could  parallel 
the  nicads  in  the  Wilson  with 
an  external  power  source  for 
charging  purposes.  This  is 
exactly  what  I  did  since  I  had 
not  bought  the  Wilson 
charger.  Now  charging  the 
nicads  Is  ever  so  much  simpler 
and  handier  than  with  my 
previous  jury-rig  of  nails  and 
clip  leads. 

The  modified  Wilson 
works  beautifully  as  a  mobile 
rig.  It  lives  in  the  glove  box, 
and  the  speaker-mike  goes  on 
the  dash,  right  over  the 
broadcast  radio.  At  this 
point,  the  only  problem  I  had 
was  that  I  needed  to  fit  a 
BNC  connector  on  the  Wilson 
rubber  ducky  antenna  or  I 
had  to  buy  a  new  one  with  a 
BNC  connector.  The  latter 
did  not  appeal  to  my  Scotch 
nature,  so  I  started  looking 
for  an  F-to-BNC  adapter. 
When  I  did  finally  locate  one, 
I  found  that  it  cost  almost  as 
much  as  a  new  antenna  and 
would  also  add  about  two 
inches  to  the  already  long 
antenna.  Back  to  the  drawing 
board. 

It  was  about  this  time  that 
a  friend,  WB3AXR,  noticed 
that  the  internal  threads  at 
the  rear  of  the  BNC  con- 
nector just  happened  to  be 
3/8-32.  This  meant  that  if  the 
mutilated  hex  flange  of  the 
original  Wilson  F  connector 
were  ground  completely  off 
or  otherwise  removed,  the 
connector  would  screw  right 
down  into  the  standard 
UG88/U  BNC  connector, 
Jim  also  happens 
lathe  and  volun- 
perform  the  re- 
quired surgery,  although  it 
could  have  been  done  with  a 
file  or  a  grinder  almost  as 
easily. 

Fig.  3  shows  the  assembly, 
while      Fig.     4     shows     the 


Fantastic! 
to   have   a 
teered    to 
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Fig.  3,  Construction  of  the  F-to-BNC  adapter. 


adapter  installed  on  the 
Wilson  rubber  ducky.  The 
3/8-32  nut  is  put  on  to  lock 
the  F  connector  to  the  BNC 
housing.  All  in  all,  a  very  nice 
compact  adapter  at  very  little 
cost.  Thanks,  Jim. 

Incidentally,  WB3AXR 
also  has  a  Wilson  1402  and  he 
too  hesitated  before  tackling 
the  job  of  changing  the  bulk- 
head antenna  connector, 
despite  his  proven  mechanical 
abilities  and  skills.  However, 
when  he  saw  that  I,  with  my 
all-thumbs  hands,  had  done  it 
without  mishap,  he  too  made 
the    conversion    successfully. 

The  next  thing  I  did  to  the 
rig  cost  me  some  money.  The 
leather  case  of  the  Wilson  is 
very  wetl  made,  and  does  a 
great  job  of  protecting  the  rig 
from  scrapes  and  bumps,  but 


it  is  very  inconvenient  when 
it  comes  to  putting  the  rig  on 
a  trousers  belt.  One  has  to 
practically  disrobe  to  thread 
the  belt  through  the  built-in 
belt  loop  on  the  back  of  the 
case.  I  took  the  case  to  a  local 
leather  goods  shop  and  for 
two  dollars  had  two  male 
snaps  installed  as  shown  in 
Fig.  5.  They  do  not  interfere 
with  the  normal  closing  of 
the  Rap,  and  certainly  make 
it  handy  for  snapping  the  rig 
on  a  belt. 

As  indicated  earlier,  there 
is  one  more  feature  that  was 
added  to  make  a  truly  com- 
plete mobile/ portable  rig. 
This  is  a  home  brew  speaker- 
rnike/touchtone  pad,  I  had 
bought  the  Wilson  speaker- 
mike,  and  found  it  very 
useful    in    mobile  operation. 
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Fig.  4.  Finished  F-to-BNC  adapter. 
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Fig.  5.  Added  snaps  on  the  leather  case. 


Adding  a  touch  tone  pad  to 
i he  rig,  however,  posed  sev- 
eral problems.  If  I  built  the 
pad  into  the  front  of  the 
transceiver  case,  it  would  not 
be  convenient  to  use  in  the 
car.  A  couple  of  friends  had 
modified  the  Wilson  speaker- 
mike  to  include  the  touch- 
tone  pad  on  its  rear.  This 
method,  unfortunately, 
involves  a  great  deal  of  sur- 
gery on  the  speaker-mike  case 
as  well  as  a  lot  of  delicate 
wiring  and  lots  of  epoxy  to 
hold  the  thing  together.  The 
end  result  is  very  nice,  but 
I'm  quite  sure  I  would  blow 
it.  "Besides,  I  didn't  like  the 
idea  of  losing  the  molded 
mike   hanger  button   on  the 


back  of  the  speaker-mike, 

For  these  and  other  rea- 
sons, I  decided  to  roll  my 
own,  I  looked  around  for  a 
suitable  enclosure  to  house 
the  parts,  but  found  that 
most  metal  boxes  (mini boxes 
and  the  like)  were  just  not 
the  right  size  and  shape  for 
the  job.  Then  my  roving  eye 
landed  on  a  small  transistor 
radio  that  I  had  thrown  in 
the  junk  box  to  "fix  some- 
day/' I  think  I  had  paid 
$2.50  for  it  at  a  special  sale 
and  it  would  provide  a  loud- 
speaker and  battery  as  well  as 
a  hand-size  enclosure  for  the 
home  brew  speaker-mike.  Nol 
bad! 

I  had  bought  the  16  but- 


ton touchtone  keyboard  kit 
of  parts  from  Data  Signal* 
some  time  ago  and,  because 
of  my  proposed  custom  de- 
sign, I  had  not  put  the  thing 
together  yet.  Indeed,  1  had 
ultimately  decided  that  I 
would  use  the  parts  but  not 
the  circuit  board  in  my  cus- 
tom installation,  so  it  was 
quite  fortuitous  that  I  hadn't 
put  it  together.  A  quick  eye- 
ball measurement  showed 
that  everything  should  fit 
very  nicely  in  the  radio  case, 
so  I  decided  to  go  ahead  with 
my  plan. 

The  first  step  was  to 
remove  the  radio  circuit 
board  and  trace  its  outline  on 
a  piece  of  paper*  The  paper 
pattern  was  then  used  to  cut 

out  a  piece  of  perfboard 
(holes  on  0.1"  centers)  to 
replace  the  radio  circuit 
board.  I  used  perfboard  be- 
cause it  makes  no  sense  to 
make  a  printed  circuit  board 
for  a  custom  one-of-a-kind 
project.  More  time  would 
have  been  spent  laying  out 
the  circuit  on  paper  than  was 
needed  to  complete  the 
point-to-point  wiring!  I  did 
use  IC  sockets,  however,  since 
soldering  multiple  leads  to  IC 
pins  can  be  harmful  to  their 
health  —  a  dead  IC  in  such  a 
situation  can  quickly  cool  off 
enthusiasm  for  the  project. 

Fig.  6  shows  the  final 
results  from  the  outside*  The 
switch  on  the  right  side  is  an 

*Data  Signal,  Inc.,  2212  Palmyra 
Road.  Albany  GA  31 701 . 


on-off  switch  that  is  not  at 
present  in  use.  Ii  was  used  in 
the  original  version  only.  The 
small  white  button  near  my 
thumb  in  Fig.  6(a)  is  the 
push-to-talk  switch,  a  micro- 
switch  epoxied  to  the  perf- 
board and  extending  through 
the  original  volume  control 
opening  in  the  case.  The 
microphone,  which  I  bought 
from  Wilson,  is  located 
behind  a  series  of  small  holes 
drilled  in  the  vertical  louvres, 
about  a  half  inch  from  the 
push-to-talk  button.  The 
mike  is  sandwiched  between 
the  perfboard  and  the  front 
of  the  case,  held  in  place  and 
cushioned  by  a  thin  sheet  of 
foam  rubber.  The  cord  to  the 
rig  exits  the  unit  through 
the  original  tuning  capacitor 
opening  in  the  right  side  of 
the  case.  Although  the  cord 
looks  like  a  piece  of  lamp 
cord,  it  is  actually  stereo 
cable  with  a  vinyl  jacket  and 
has     two    separate    shielded 

cables-  The  cable  is  firmly 
anchored  to  the  perfboard 
just  inside  the  opening  to 
prevent     yanking     out     the 

wiring  accidentally, 

Fig,  6(b)  shows  the  16 
button  pad  mounted  on  the 
back  cover  of  the  case.  To  get 
a  template  for  drilling  the 
mounting  holes  for  the  pad,  I 
used  the  paper  trick  again. 
This  time  I  actually  pressed  a 
piece  of  paper  up  against  the 
back  of  the  pad  to  transfer  an 
impression  of  the  four 
mounting  pins  and  the  nine 
terminal   pins  to   the  paper. 
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Fig.  6.  Front  (a)  and  rear  (b)  views  of  the  speaker-mike /pad. 
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The  paper  is  then  rubber 
cemented  to  the  case  while 
drilling  the  holes. 

Not  visible  in  Fig.  6  is  a 
small  hole  drifted  in  the  top 
end  of  the  case  for  access  to 
the  output  level  control.  The 
output  is  adjustable  from 
zero  to  about  900  mV,  which 
should  easily  drive  any 
medium  to  high  impedance 
mike  circuit. 

Fig.  7  is  the  diagram  of  the 
circuitry  inside  the  case.  As 
indicated  earlier,  the  on-off 
switch  was  eliminated  after 
the  photos  were  taken.  Stand- 
by drain  is  only  20  uA, 
changing  to  4  mA  when  the 
circuit  is  activated  by  pressing 
any  of  the  pad  keys.  The 
100k  Ohm  resistor  across  the 
PNP  switch  transistor,  Q2, 
supplies  the  standby  current 
to  the  circuit  When  any  key 
is  pressed,  the  20  uA  current 
is  transferred  to  the  common 
terminal  of  the  pad  and  to 
the  base  of  Q^  t  turning  Q2  on 
to  power  the  circuit 

The  four  gates  of  the 
CD4001  IC  form  a  re  trigger- 
able   monostable  to  key   the 
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Fig.  7.  Schematic  of  the  speaker-mike  /pad. 


transmitter  via  Q4,  The 
monostable  also  drives  Q3  to 
keep  power  on  to  the  circuit 
at  the  same  time.  The  220k 
Ohm  resistor  and  10  uF 
capacitor  determine  the  shut- 
off  delay  of  the  monostable, 
As  shown,  they  provide  about 
a  half  second  delay  when  a 


pad  key  is  released.  For  a 
longer  delay  (if  you're  a  slow 
dialer!),  increase  either  value 
—  the  resistor  is  easiest. 

S1  is  the  push-to-talk 
switch  and  parallels  Q4. 
Notice  that  the  ^shield"  of 
the  speaker  lead  is  the  push- 
to-talk  line  and  is  grounded 


only  by  Q4  or  SI,  The  shield 
of  the  microphone  lead  is  the 
only  "ground*'  in  the  circuit. 
And  there  you  have  it  — 
the  "com  pleat  portable/ 
mobile  Wilson/1  Now  if  1 
could  only  fit  a  CMOS 
synthesizer  in  there  some 
way  , .  .  ■ 
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OUR     NEW     BANDPASS- 
REJECT  DUPLEXERS  WITH 
OUR  EXCLUSIVE 

BpBr  CIRCUIT* 

.  .  .  provides  superior  perfor- 
mance, especially  at  close 
frequency  spacing. 

Models  available  for  all  Ham 
bands.  Special  price  for 
Amateur  Repeater  Clubs 
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MODEL  C-144-A  ONLY  $3935 

READ  THE  SPECIFICATIONS  &  SEE 
WHY  ITS  THE  BEST  CONVERTER 
VALUE    AVAILABLE  ANYWHERE!! 

•  Dual-gate  MOSFET  r*l  stage  with 
diode  protected  input. 

•  Dual-gate  MOSFET  mixer  for  mini- 
mum cross  modulation.  Every  con- 
verter tested  for  noise  figure  (2,5  — 
3.0  dB  max.)  with  Hewlett  Packard 
noise  measuring  equipment, 

•  6  tuned  circuits, 

•  More  than  20  dB  gain*  .1  microvolt 
sensitivity  guarantee  when  used  with 
receivers  having  1  microvolt  or  better 
sensitivity, 

•  Complete  with  on&  ,005%  plug-in 
crystal  to  cover  144-146  or  146-148 
MHz  (be  sure  to  specify  which,  or  get 
both  for  only  $6.00  more).  Standard 
output  is  for  28-30  MHz. 

•16  gauge  aluminum  case  with  BNC 
receptacles  and  antenna  /power 
switch.  Measures  3W  x  234"  x  1W 
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Robert  K,  Morrow,  Jr.  WB6GTM 

9792  Qma  Place 

Gardm  Grove  CA  92641 


Try  These  IC-230  Mods 


-  -  improving  a  popular  transceiver 


The  I  corn  IC-230  appears 
to  be  one  of  the  more 

popular  synthesized  two 
meter  rigs  on  the  market 
today.  In  its  stock  form,  it 
tunes  from  146.01  MHz  to 
147.99  MHz  in  30  kHz  steps, 
selectable  by  a  146-147  MHz 
push  but  ton  switch,  and 
rotary  switches  for  the  100 
kHz  and  10  kHz  segnents. 
The  power  switch  is  used  to 
select  either  "direct"  or 
"repeater"  operation,  and  an 
additional  slide  switch  on  top 
of  the  rig  sets  the  transmitter 
to  the  standard  repeater  off- 


sets of  600  kHz  above  or 
below  the  selected  receive 
frequency. 

Numerous  modifications 
may  be  applied  to  the  IC-230 
to  further  improve  its  ver- 
satility. This  article  explains 
the  engineering  and  construc- 
tion of  1)  an  inexpensive 
method  of  adding  all  "split" 
repeater  and  simplex  fre- 
quencies, with  easy  selection 
and  display;  2)  a  method  for 
providing  automatic  repeater 
offset  and  simplex  operation, 
so  the  user  need  only  dial  the 
receiver    frequency    on    the 


front  panel;  3)  the  utilization 
of  a  spare  crystal  socket,  with 
trimmer,  already  in  the  ri&  to 
provide  for  an  additional 
non-standard  repeater  offset 
frequency;  and  4)  a  high /low 
power  switch,  with  variable 
low  power  from  about  1/2 
Watt  upward  In  addition, 
when  the  switch  is  in  the  low 
position,  all  front  panel  lights 
except  the  meter  light  are 
extinguished,  to  preserve 
battery  life  during  portable 
operation. 

All  of  these  modifications 
are     independent     of     each 


Front  view  of  the  IC-230,  showing  location  of  the  "normal-split"  frequency  switch.  Moving  the 
toggle  to  the  right  increases  the  frequency  shown  on  the  front  panel  by  15  kHz. 


other,  so  any  or  all  may  be 
incorporated  as  desired. 

1 5  kHz  Step  Capability 

This  modification  incor- 
porates an  added  front  panel 
switch  which  raises  the  fre- 
quency dialed  by  1 5  kHz. 
This  method  covers  all  split 
channels  between  146  and 
148  MHzt  and  is  cheaper  and 
easier  to  use  than  adding 
extra  crystals  into  the  "A", 
"BM,  and  "CM  positions  of  the 
100  and  10  kHz  crystal  bank. 

Before  going  into  the  pro- 
cedure for  adding  the  split 
frequencies  to  the  rig,  a  brief 
explanation  of  the  syn- 
thesizer is  in  order  (Fig,  1). 
The  heart  of  the  synthesizer 
is  a  voltage  controlled  oscil- 
lator (VCO}.  A  crystal- 
controlled  local  oscillator 
(LO)  generates  a  frequency 
which  is  determined  by  the 
position  of  the  100  kHz 
rotary  switch.  The  LO  fre- 
quency is  multiplied  by  nine 
and  subtracted  from  the  VCO 
frequency.  The  resultant  is 
phase  compared  to  the  con* 
trot  oscillator  (CO)  fre- 
quency, which  is  also  crystal- 
generated  and  determined  by 
the  position  of  the  10  kHz 
switch.  The  phase  comparator 
applies  an  error  voltage  to  the 
VCO,  which  remains  locked 
to  the  desired  receive  fre- 
quency minus  the  first  i-f  of 
10.7  MHz.  The  proper  trans- 
mit frequency  is  generated  by 
a  third  crystal  oscillator  and 
mixer,  which  adds  to  the 
VCO  output  10.7  MHz  for 
simplex  operation,  10.1  MHz 
for  a  -600  kHz  transmit 
offset,  or  113  MHz  for  a 
+600  kHz  transmit  offset 

This  system  has  an  inter- 
esting advantage:  All  transmit 
and  receive  frequencies  are 
independent  of  possible 
spurious  outputs  in  the  LO 
and  CO,  since  these  are 
merely  control  circuits  for 
the  VCO, 

Circuit  Description 

Note:  Throughout  this 
article,  alt  components  added 
to  the  IC-230  are  given  three- 
digit  iden  tifier  numbers. 
Other  components  originally 
in  the  rig  are  identified  in  the 
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same  manner  as  they  appear 
in  the  IC-230  schematic. 

Figs.  2  and  3  show  the 
circuit  used  to  obtain  15  kHz 
step  capability.  Each  crystal 
in  the  LO  may  be  set  exactly 
on  frequency  by  a  trimmer 
capacitor  located  near  the 
crystal.  However,  when 
capacitor  CI  11  is  switched  in 
series  with  one  of  the 
crystals,  its  frequency  is 
raised  by  about  1.7  kHz,  or 
15  kHz  at  its  ninth  multiple. 
Capacitor  CI  10  is  necessary 
to  swamp  out  additional 
capacitance  to  ground  ob- 
tained from  the  added  wiring, 
Otherwise,  the  range  of  each 
crystal  trimmer  is  exceeded 
before  bringing  the  crystal 
back  on  frequency,  after 
these  components  are  added 

Since  C1 11  affects  each 
LO  crystal  differently,  it  is 
probable  that  a  frequency 
increase  of  exactly  15  kHz  on 
the  ninth  crystal  multiple  will 
not  be  obtained  with  each 
crystal.  For  a  given  value  of 
C111,  each  LO  crystal  will 
exhibit  a  different  frequency 
"spread11  when  CI  1 1  is 
switched  into  and  out  of  the 
circuit  Ideally,  the  spread  on 
the  ninth  multiple  should  oe 
as  close  as  possible  to  1 5  kHz. 
To  properly  align  the  seven 
crystals  in  the  LO,  it  will  be 
necessary  to  place  a  capacitor 
(C100-C106)  in  series  with 
some  of  the  LO  crystals. 
These  capacitors  effectively 
narrow  the  spread  of  the  LO 
crystal  to  which  one  is 
attached* 

Construction  and  Alignment 

Remember  that  the  1 3 
MHz  LO  crystais  are  switched 
directly  into  the  oscillator  cir- 
cuit by  the  100  kHz  rotary 
switch,  so  good  rf  construc- 
tion practices,  such  as  keep- 
ing lead  length  to  a  minimum, 
should  be  used  when  working 
in  this  area. 

Before  beginning  this 
modification,  connect  the 
IC-230  to  a  dummy  load  and 
attach  a  VHF  frequency 
counter  to  display  the  trans- 
mitted frequency.  Icom  re- 
quires that  each  channel  of 
the  rig  be  within  750  Hz  of 
the  correct  frequency.  Check 


the  CO  alignment  by  reading 
each  frequency  from  146.01 
to  146.28  in  30  kHz  steps, 
which  checks  each  of  the  ten 
CO  crystals  against  one  LO 
crystal*  Next,  check  the  LO 
by  reading  146,01  to  147.81 
in  300  kHz  steps,  which 
checks  each  LO  crystal 
against  one  CO  crystal.  If 
there  are  any  discrepancies, 
be  sure  you  know  which  cir- 
cuit is  out  of  adjustment 
before  changing  the  crystal 
trimmer  settings.  The  IC-230 
manual  will  be  of  help  here, 

Now  begin  construction  of 
the  circuit  as  shown,  using 
the  schematic  (Figs.  2  and  3) 
and  photographs  as  a  guide. 
Install  all  components  except 
C1Q0-C106,  Instead,  leave  the 
wires  to  P-l  intact  Switch 
5-1 00  is  installed  by  removing 
the  front  panel  of  the  rig  and 
placing  the  mounting  hole  in 
the  chassis  above  and 
between  the  two  rotary 
switches.  5-100  is  mounted 
horizontally,  and  the  toggie 
extends  through  the  front 
panel  between  the  100  kHz 
and  10  kHz  display  windows. 
Before  drilling  through  the 
front  panel  plastic,  place  a 
piece  of  masking  tape  on  the 
other  side,  so  a  clean  hole 
results.  Use  a  small  circular 
file  to  elongate  the  hole  to 
accommodate  5-100, 

After  installing  these  com- 
ponents, set  C111  to  mid- 
range  and  close  S-100.  In  my 
rig,  S-100  is  mounted  so  that 
when  the  toggle  is  facing  left, 
the  switch  is  closed,  setting 
the  rig  up  for  standard  30 
kHz  step  frequencies.  Now 
recheck  the  LO  for  correct 
alignment  as  before,  and 
adjust  each  LO  crystal  trim- 
mer as  necessary,  Each 
trimmer  should  be  close  to  its 
full  open  position.  Record 
the  frequencies  obtained  with 
each  LO  crystal,  down  to  the 
nearest  100  Hz,  in  a  column. 

Now  open  S-100  and 
record  the  new  frequencies 
obtained  with  each  LO 
crystal  in  another  column. 
Determine  the  spread  of  each 
LO  crystal  by  subtracting  the 
two  frequencies  obtained 
with  that  crystal.  Choose  the 
LO    crystal    which   gives  the 


Fig,  7.  Block  diagram  of  the  frequency  synthesizer  portion  of 
the  IC-230. 


smallest  spread,  and  adjust 
C1 1 1  to  set  this  spread  to  1  5 
kHz.  Now  the  other  LO 
crystals  will  all  yield  spreads 
above  1 5  kHz.  Capacitors 
CI  00-006  will  be  used  as 
necessary  to  decrease  the 
spread  of  the  other  LO 
crystals*  These  capacitors 
should  be  silver  mica  or 
polystyrene,  to  insure  good 
temperature  stability.  A  100 
pF  capacitor  used  in  this 
manner  will  decrease  the 
spread  of  the  associated  LO 
crystal  by  approximately  one 
kilohertz.  The  addition  of 
these  capacitors  also  necessi- 
tates readjusting  the  LO 
crystal  trimmers,  with  S-100 
in  the  normal  position,  for 
the  correct  standard  fre- 
quency. In  my  IC-230,  five  of 
the  seven  crystals  in  the  LO 
needed  a  100  pF  series 
capacitor,  and  the  other  two 
required  no  capacitance  here. 
This  combination  resulted  in 
all  frequencies  being  within 
400  Hz  of  the  desired  channel 
frequency. 

Since  I  spent  considerable 
time  and  effort  obtaining  this 
close  tolerance,  I  recommend 
being  content  with  the  more 
relaxed  750  Hz  standard  used 
by  Icom,  since  no  noticeable 
"off  frequency"  distortion 
occurs  in  this  case.  This  750 
Hz  standard  allows  for  a  fre- 
quency spread  of  between 
13-5  and  16.5  kHz  on  the 
ninth  multiple  of  each  LO 
crystal. 

It  is  possible  that  some  of 
the  LO  crystals  will  be  diffi- 
cult to  tune  in  the  manner 
described.  In  my  unit,  one 
crystal     stopped    oscillating, 
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evidenced  by  the  S-meter 
light  extinguishing,  just 
before  its  ninth  multiple  was 
raised  15  kHz.  Another  LO 
crystal  required  a  signifi- 
cantly smaller  series  capaci- 
tance than  the  others  to 
obtain  the  desired  frequency 
spread.  Replacements  from 
Jan  Crystals  were  installed, 
and  both  problems  were 
solved.  Remember  to  follow 
crystal  ordering  procedures 
outlined  in  the  IC-230 
manual. 

Automatic  Simplex  and 
Repeater  Offset 

The  circuit  described  here 
automatically  selects  a  +600 
kHz  transmit  offset  for 
receive  frequencies  of  146.01 
to  146.37  and  147,00  to 
14739,  simplex  operation  for 
146.40  to  146-58  and  147.42 
to  147,57,  and  a  -600  kHz 
transmit  offset  for  146-61  to 
146.97  and  147.60  to  147.99, 
all  obtained  with  the  power 
switch  in  the  REP  position 
and  the  repeater  select  switch 
in  the  REP  A  position.  In 
addition,  position  A  on  the 
100  kHz  rotary  switch  sets 
the  transmit  offset  at  -600 
kHz,  and  position  B  sets  the 
offset  at  +600  kHz,  for  both 
the  146  and  147  MHz  band 
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Fig,  £  Schematic  of  the  +75  kHz  switching  circuit  S-100  is 
the  miniature  toggle  switch  that  is  mounted  on  the  front  panel 
of  the  rig.  Opening  S-100  places  CI 7/  in  series  with  the 
particular  LO  crystal  being  usedt  raising  the  ninth  multiple 
frequency  by  75  kHz, 
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F/g«  J.  Capacitors  C1QQ-C1Q6  are  mica  types  placed  in  series 
with  each  L  0  crystal  as  necessary,  to  equalize  the  effect  of 
C1JL  A  J  00  pF  capacitor  here  decreases  the  frequency  spread 
of  its  corresponding  LO  crystal  by  about  I  kHz  at  its  ninth 
multiple,  when  5-700  is  switched  between  the  STD  and  +15 
kHz  positions. 

the  10  kHz  switch  COS-1. 
This  allows  the  9  volt  supply 
access  to  the  CO  module  only 
when  the  combination  of  LO 
and  CO  crystals  selected  cor* 
responds  to  the  frequency 
shown  on  the  front  panel. 

The  front  wafer  of  5-2 
switches  the  9  voit  supply  to 
lines  A,  B,  and  C  in  a  manner 
consistent  with  operation  on 
the  147  MHz  segment  of  the 
band,  while  the  second  wafer 
is  set  up  in  a  similar  manner 
for  the  146  MHz  segment.  In 
effect,  when  operation  is 
changed  from  146  to  147 
MHz>  line  A  is  transposed  to 
line  C,  line  B  to  line  A,  and 
line  C  to  line  8.  This  is  also 
easily  accomplished  by 
adding  switching  transistors 
Q100-Q1Q5,  Each  line  (A,  B, 
and  C)  is  connected  to  two 
transistors,  corresponding  to 
146  and  147  MHz,  which  is 
still  determined  by  push- 
button switch  S-l.  Activating 
the  proper  transistor  allows 
the  regulated  9  volt  supply  to 
pass  to  the  correct  line  from 
the  second  wafer  of  S-2, 
which  is  the  only  wafer  now 
needed  for  this  switching 
logic. 

The  IC-230  uses  diode 
crystal  switching  for  deter- 
mining the  desired  transmit 
offset  This  method  is  simple 
in  that  the  12  volt  supply  is 
the  only  thing  that  need  be 
switched  With  the  REP  A-B 
switch  in  the  REP  A  position, 
+12  volts  is  switched  to  the 
power  switch  which,  if  in  the 
REP  position,  transfers  the 
12  volts  to  the  rotor  of  the 
front  wafer  on  the  100  kHz 
rotary  switch,  which  diverts 
the  12  volts  to  the  correct 
offset  crystal  switching 
circuit  With  the  power 
switch  in  the  DIR  position, 
the  12  volts  is  sent  directly  to 
the  crystal  switching  circuit 
that  provides  simplex  opera- 
tion. If  the  REP  A-B  switch  is 
moved  to  REP  B,  the  12  volts 
is  diverted  to  the  auxiliary 
transmit  offset  crystal  located 


segments*  This  provides  for 
convenient  selection  of 
normal  and  reverse  repeater 
operation,  and  simplex  on  the 
standard  frequencies,  for 
both  the  146  and  147  MH/ 
bands.  Also,  if  the  split  re- 
peater and  simplex  fre- 
quencies are  added  as 
described  before,  the  system 
automatically  selects  proper 
transmitter  offset  for  either 
the  California  or  new  York 
plans  for  split  repeater  setup. 
If  the  power  switch  is  placed 
in  the  DIR  position,  the  auto- 
matic transmit  offset  feature 
is  defeated,  and  all  fre- 
quencies are  set  up  for 
simplex  operation. 

Circuit  Description 

The  correct  transmit  offset 
is  determined  merely  by  the 
position  of  the  100  kHz 
rotary  switch*  The  offset  is 
+600  kHz  for  positions  B,  0, 
1,  2,  and  3;  simplex  for  posi- 
tions 4  and  5;  and  -600  kHz 
for  positions  6,  7,  8,  9,  and 
A.  The  circuit  consists  of  two 
parts,  shown  in  Figs.  4  and  5. 
The  first  part  wires  the  front 
wafer  of  5-2,  which  is  the  1 00 
kHz  rotary  switch,  along  with 
the  power  switch  S4f  into 
the  lojpc  required  for  auto- 
matic transmit  offset.  The 
second  part  combines  some 
of  the  30  kHz  spacing  of  the 
crystal  switching  logic, 
originally  utilizing  the  first 
two  wafers  on  the  100  kHz 
rotary  switch,  into  the  second 
wafer  alone. 

The  original  purpose  of 
wafers  1  and  2  of  the  100 
kHz  switch  S-2  is  to  switch  a 
regulated  9  volt  supply  to  one 
of  three  lines,  labeled  A,  B, 
and  C,  which  are  routed  to 


on  the  LO  crystal  socket 
SO-1,  if  this  modification  is 
also  incorporated  in  the  rig. 
The  two  diodes  attached  to 
the  100  kHz  rotary  switch 
allow  the  REPTR  indicator 
light  to  come  on  only  when  a 
repeater  frequency  is  dialed. 

Construction 

Although  the  IC-230  is 
densely  wired  in  the  vicinity 
of  the  100  kHz  rotary  switch, 
there  should  be  no  problems 
accomplishing  the  changes  if 
care  is  exercised. 

Remove  the  top  and  bot- 
tom covers,  front  knobs,  and 
front  panel  from  the  rig-  The 
mic  plug  need  not  be  re- 
moved from  the  front  panel, 
if  the  panel  is  rotated  away 
from  the  rotary  switches- 
Remove  the  146*147  MHz 
push-button  switch  from  the 
top  of  the  rig  by  unsoldering 
as  many  wires  (make  note  of 
their  positions!)  as  necessary 
to  enable  the  switch  to  be 
moved  away  from  the  front 
two  wafers  of  the  100  kHz 
switch.  Turn  the  rig  over  and 
remove  the  screws  from  the 
two  3-lug  terminal  strips  near 
the  100  kHz  switch.  Set  the 
dial  of  this  switch  to  the  zero 
position,  and  remove  the  diaL 
Slide  all  obstructing  panel 
lights  rearward  until  they  are 
free  of  their  respective  grom- 
mets,  and  move  them  out  of 
the  way.  Now  remove  the 
control  nut  holding  the  100 
kHz  switch  in  place,  and  slide 
the  switch  back  about  a  centi- 
meter to  gain  access  to  the 
front  wafer. 

Attached  to  the  front  two 
wafers  of  the  100  kHz  switch 
are  a  white  and  a  gray  wire 
from  the  146-147  MHz 
switch,  and  a  line  A  (orange), 
line  B  (blue),  and  line  C  (red) 
wire,  which  connect  the  100 
kHz  switch  to  the  10  kHz 
switch.  All  of  these  wires 
should  be  removed  at  both 
ends,  and  their  positions 
noted. 

Now  remove  all  additional 
wiring  from  the  front  wafer 
of  the  100  kHz  switch,  and 
leave  alt  wiring  on  the  second 
wafer  intact.  Interconnecting 
wires  between  wafers  may  be 
cut  where  they  first  attach  to 


the  second  wafer  before  the 
portion  attached  to  the  first 
wafer  is  removed. 

On  the  bottom  side  of  this 
switch,  note  that  the  front 
and  second  wafers  each  had 
two  lugs  connected  together 
to  a  pink  wire.  These 
represent  switch  positions  A 
and  B.  The  other  four  lug?  on 
this  side  represent  positions 
9,  8,  7,  and  6*  All  lugs  appear 
in  the  same  order  as  the 
numbers  in  the  selector 
window  when  the  frequency 
knob  is  rotated*  Keeping  this 
in  mind,  connect  the  6,  7(  8, 
9,  and  A  lugs  together,  the  0, 
1,  2,  3,  and  B  lugs  together, 
and  the  4  and  5  lugs  together. 
The  pink  wire  attaches  to  the 
A  and  B  lugs  of  the  second 
wafer  only. 

Now  remove  the  wires 
which  go  to  the  REP  A-B 
switch,  located  on  top  of  the 
rig,  and  remove  the  other  end 
of  the  wire  from  this  switch 
to  the  power  switch.  Attach 
an  extension  of  the  purple 
wire,  which  switches  the  11.7 
MHz  crystal,  to  lugs  0,  1,  2, 
3,  and  B  of  the  100  kHz 
switch*  Attach  an  extension 
of  the  light  green  wire,  which 
switches  the  10,1  MHz 
crystal,  to  \up  6,  7,  8,  9,  and 
A  of  the  same  switch*  The 
10.7  MHz  crystal  is  already 
connected  by  a  pink  wire  to 
the  DIR  side  of  the  power 
switch.  Connect  a  wire  from 
here  to  lugs  4  and  5  of  the 
100  kHz  switch.  Connect  the 
two  diodes  between  the  100 
kHz  rotary  switch  and  the 
REP  A-B  switch,  as  shown. 
Connect  a  wire  from  the  100 
kHz  switch  rotor  lug  to  the 
REP  side  of  the  power 
switch,  S-4. 

Attach  a  wire  to  the  +12 
volt  supply,  located  on  pin  3 
of  the  accessory  socket,  and 
attach  the  other  end  to  the 
center  terminal  of  the  REP 
A-B  switch.  Connect  the  REP 
A  side  of  this  switch  to  the 
same  center  terminal  of  the 
power  switch  from  which  a 
wire  was  previously  removed. 
If  this  modification  is  used 
alone,  the  switch  on  top  of 
the  rig  may  be  left  perma- 
nently in  the  REP  A  position. 
However,  if  the  non-standard 
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Top  view  of  the  fC-230.  CJ1J  is  located  directly  in  front  of  the  seven  LO  crystals,  and  is 
mounted  on  a  small  right  angle  aluminum  bracket,  C100-C106  are  attached  to  P-It  which  is 
located  next  to  Cllh  The  PC  board  used  in  the  automatic  repeater  offset  modification  is 
shown  in  place  on  the  lid  of  the  CO  module.  The  additional  nonstandard  repeater  crystal  is 
located  on  the  far  side  of  the  LO  crystal  socket,  and  the  three-tug  terminal  strip  is  mounted  on 
the  side  of  the  rig  behind  the  REP  A-B  switch. 


repeater  offset  modification 
is  made,  as  described  later, 
the  REP  B  side  of  this  switch 
will  be  used. 

Now  remove  the  lid  lo  the 
CO  shield  box,  located  on  the 
rear  wafer  of  the  10  kHz 
switch,  and  cut  a  piece  of  PC 


board  the  same  size  as  this 
ltd  Etch  and  drill  this  PC 
board  to  match  the  schematic 
(Fig.  5}  and  photo,  and 
mount  it  on  the  lid  of  the  CO 
shield  box  after  all  com- 
ponents and  wires  are 
soldered    into    place.    (Since 


this  circuit  is  elementary,  no 
PC  board  layout  is  given  here, 
other  than  in  the  photograph. 
It  is  recommended,  though, 
that  all  external  wire  connec- 
tions be  grouped  to  one  side 
of  the  PC  board,  as  shown  in 
the  photo,  to  facilitate  instal- 


>  fc, 


Bottom  view  of  the  rig.  The  high /low  power  switch  is  mounted  on  the  back  panel  of  the  rig, 
along  with  RI20  attached  directly  to  the  switch  terminals.  The  mix  module  contains  the  three 
standard  transmit  offset  crystals,  two  of  which  are  visible  in  their  sockets. 


I  at  ion.)  It  may  be  necessary 
to  file  the  mounting  spacers 
as  short  as  possible  so  the 
components  will  fit  next  to 
P-l  on  the  LO  module, 

It  should  be  noted  that  if 
both  the  automatic  repeater 
selection  and  the  split  fre- 
quency features  are  added, 
there  are  two  frequency  com- 
binations which  will  result  in 
operation  outside  the  two 
meter  band.  Normally,  the 
simplex  split  frequency  of 
147,405  MHz  is  obtained  by 
dialing  14739  MHz  and 
raising  thjs  by  15  kHz  with 
the  added  front  panel  switch. 
However,  if  the  power  switch 
is  left  in  the  REP  position, 
the  transmit  frequency  will 
be  600  kHz  higher,  or 
148.005  MHz.  Therefore,  for 
this  simplex  frequency,  the 
power  switch  must  be  in  the 
DIR  position  for  correct 
operation.  Secondly,  if 
147,99  MHz  is  selected,  with 
the  power  switch  in  the  DIR 
position  and  the  frequency 
raised  by  15  kHz,  the  receive 
and  transmit  frequency  will 
be  148.005  MHz, 

Non-standard  Repeater  Offset 

This  modification  allows 
placement  of  an  additional 
transmit  offset  crystal  in  the 
far  right  socket,  which  is 
presently  unused,  of  the  LO 
module,  When  the  switch  on 
top  of  the  rig  is  placed  in  the 
REP  B  position,  this  new 
offset  crystal  is  used  by  the 
mix  module  to  determine  the 
transmit  frequency.  This 
function  operates  regardless 
of  whether  the  power  switch 
is  in  the  DIR  or  REP  posi* 
ttorip  and  when  the  non- 
standard offset  is  being  used, 
the  REPTR  lamp  lights  dimly 
as  an  indicator. 

If  this  additional  repeater 
offset  feature  is  added  to  the 
IC-230  without  incorporating 
the  automatic  repealer  offset 
modification,  a  separate 
switch  will  have  to  be  used 
for  this  circuit,  since  the  REP 
B  portion  of  S-5  will  not  be 
available  for  this  use* 

Circuit  Description 

Fig,  4  shows  that  this  new 
circuit  is  merely  an  addition 
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F/j.  4.  /I  utomatic  transmit  offset  circuit,  witfi  additional 
nonstandard  repeater  offset  crystal.  With  S-5  in  the  REP  A 
position,  standard  repeater,  reyerse  repeater,  and  simplex 
transmit  offset  frequencies  are  determined  automatically.  With 
S-4  in  the  DfR  position,  simp/ex  operation  is  possible  on  all 
frequencies,  Moving  S-5  to  the  REP  B  posit  ion  places  the 
non -standard  repeater  crystal  into  opera t ion t  and  the  REPTR 
lamp  lights  dimly  as  an  indicator. 


of  one  more  crystal  to  the 
diode  switching  network  al- 
ready used  to  determine 
transmit  offset,  located  in  the 
mix  module.  When  the  REP 
A-B  switch  is  in  the  REP  B 
positron,  this  non-standard 
offset  crystal  is  switched  into 
the  circuit  at  the  mix  module 
along  with  a  130  Ohm  re- 
sistor in  series  with  the 
REPTR  lamp. 

Construction 

Begin  construction  by 
marking  the  position  of  and 
removing  each  wire  on  the 
mix  board.  This  is  the  second 
module  from  the  front  on  the 
bottom  side  of  the  rig,  which 
contains  the  three  transmit 
offset  crystals.  Now  loosen 
the  screws  located  on  each 
side  of  the  mainframe  to 
which  the  module  is 
mounted,  and  remove  it  From 
the  mainframe.  Drill  small 
holes  for  the  pin  connector 
(if  desired)  and  switching 
diode  somewhere  near  the 
crystal  end  of  the  module. 
Install  the  diode  and  con- 
nector, and  replace  the  mix 
module  in  the  mainframe. 
Install  a  three-lug  terminal 
strip  at  a  convenient  location 


in  the  rig,  and  wire  it  accord- 
ing to  the  schematic.  The 
wire  which  runs  between  this 
terminal  strip  and  the  mix 
module  should  be  routed 
under  the  bus  clips  on  the 
side  of  the  rig-  Complete  the 
modification  by  removing  the 
REPTR  lamp  red  wire  from 
the  power  switch  and  moving 
it  to  the  switch  on  top  of  the 
rig;  finish  wiring  this  switch 
by  following  the  schematic. 
The  correct  crystal  fre- 
quency in  this  circuit  may  be 
obtained  by  adding  the 
desired  transmit  offset  fre- 
quency to  10.7  MHz,  and 
installing  a  crystal  of  this 
frequency  in  the  socket  on 
the  far  right  side  of  the 
crystal  bank  in  the  LO 
module.  The  transmit  fre- 
quency may  be  set  exactly  by 
adjusting  the  correct  trimmer 
while  observing  the  trans- 
mitter frequency  on  a 
counter, 

High/Low  Transmitter  Power 
Switch 

In  my  unit,  the  high/low 

transmitter  power  switch  is 
mounted  on  the  back  of  the 
rig,  and  the  circuit  is  similar 
to  that  used  in  the  IC-22,  In 
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Fig.  5.  Schematic  of  the  PC  board  circuit  which  combines 
wafers  J  and  2  of  the  WO  kHz  rotary  switch  into  wafer  2 
alone,  allowing  wafer  7  to  be  used  as  shown  in  Fig.  4.  QIQO- 
QJ05  are  si/icon  switching  transistors.  Lines  J,  2,  and  3  are 
from  wafer  2  of  the  J 00  kHz  rotary  switch.  Lines  A,  B,  and  C 
connect  to  their  corresponding  places  on  the  10  kHz  rotary 
switch,  AH  resistors  are  7/4  Watt. 


the     HI     position,    the     rig 

operates  normally.  When 
switched  to  LO,  the  trans- 
mitter power  is  reduced  to 
about  1  /2  Watt  or  more, 
determined  by  the  setting  of 
an  added  internal  potenti- 
ometer. In  addition,  the  low 
power  setting  turns  off  all 
front  panel  lights  except  the 
meter  light,  and  the  red 
transmit  light,  which  operates 
normally.  In  this  manner,  the 
current  drain  on  receive  is  cut 
nearly  in  half,  which,  along 
with  the  reduced  transmit 
power,  extends  battery  lift 
when  the  rig  is  used  as  a 
portable. 

Circuit  Description 

The  EPS  module,  located 
next  to  the  speaker,  contains 
a  control  circuit  which 
adjusts  the  voltage  to  the 
transmitter  driver  and  final 
transistors,  determined  by  the 
swr  on  the  antenna,  for  pro- 
tection purposes.  In  the  low 
power  position,  a  small 
PC-type  pot  is  placed  on  the 
collector  of  01 ,  as  shown  in 


Fig,  6,  which  lowers  the  volt- 
age to  the  transmitter  in  the 
same  manner  Also,  the 
ground  return  on  the  1 46, 
147,  REPTR,  and  the  100 
kHz  and  10  kHz  dial  lights  is 
opened,  extinguishing  those 
lights. 

Construction 

Remove  the  EPS  board, 
located  opposite  the  antenna 
connector  on  the  bottom  side 
of  the  rig,  and  note  that  a 
10k  resistor  is  mounted  on 
the  foil  side  of  the  board, 
near  the  center.  One  side  of 
this  resistor  is  joined  to  a 
4.7k  resistor  on  the  top  side 
of  the  board.  This  is  the  point 
to  which  the  wire  to  the 
high /low  power  switch  should 
be  attached*  Find  the  white 
(ground)  wires  on  the  146, 
147,  REPTR,  100  kHz  and 
10  kHz  digit  lamps,  and  con- 
nect them  all  to  a  single  wire, 
which  should  be  routed  via 
the  bus  clips  on  the  side  of 
the  rig  back  to  the  high /low 
power  switch.  Exposed  con- 
nections   should    be   covered 
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Fig.  6.  The  high  /low  power  switch  mounts  on  the  back  of  the 
rig,  and  incorporates  a  circuit  similar  to  that  used  in  the  IC-22. 
RJ20  is  a  PC  mount  pot,  and  may  be  soldered  directly  to  the 
switch  terminals.  S-120  is  a  standard  size  DPDT  slide  switch. 
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The  PC  board  used  for  part  of  the  automatic  transmit  offset  modification  is  shown  with  ail 
wires  attached.  From  the  top  down,  the  wires  are:  146  MHz;  C;  B;  A;  1;  2;  3;gnd;  147  MHz, 


with   heat  shrinkablc  tubing 
where  appropriate. 


When     setting     the     low     transmitter  and  note  that  Lhe 
power    with   R120,   key  the     meter  still  indicates  relative  rf 


power*  This  power  can  be 
reduced  so  that  the  meter 
^hows  a  reading  between  1 
and  2  to  obtain  the  greatest 
difference  between  the  high 
and  low  transmitter  power 
output.  Any  attempt  at  a 
lower  power  setting  may 
cause  the  driver  and  final 
transistors  to  stop  oscillating. 

Conclusion 

It  is  my  experience  that 
each  modification  described 
here  plays  a  significant  part  in 
improving  the  versatility  and 
convenience  in  operating  the 
IC-230.  In  addition,  some  of 
these  circuit  principles  could 
be  applied  to  other  rigs  as 
well.  For  example,  each 
crystal  in  a  discrete  channel 
rig  could  be  raised  by  1 5  kHz, 
to  obtain  a  limited  split  chan- 
nel capability.  Some  form  of 
the  automatic  repeater  offset 
circuit  could  be  applied  to 
other  synthesized  rigs. 
Finally,  a  switch  which  cuts 
off  all  indicator  lights  will 
prolong  battery  life  on  any 
rig  when  used  as  a  portable.  ■ 
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Social  Events 


SALT  LAKE  CITY  UT 
APRIL  30 
The  Lftah  Computer  Association 
announces  the  Utah  Computer  Fair  to 
be  held  Saturday,  April  30, 1977  from 
1  to  B  pm  at  Fashion  Place  Mill. 
Purpose:  To  inform  the  community  of 
the  place  and  value  of  personal 
(hobby)  computers  in  our  world. 
Many  of  our  members  will  be  bringing 
their  computers,  both  home-built  and 
professional  systems,  demonstrating 
many  different  applications.  We  will 
also  have  some  manufacturer  represen- 
tatives and  local  distributors  present* 
This  is  an  informational  gathering; 
there  wifl  be  no  selling!  For  further 
information,  contact  Ernie  Dixon, 
Fair  Chairman,  at  home  (S-9  pm}  at 
467-9100;  or  at  work  {8:30-4  pm)  at 
486-7481. 

BROWNFIELDTX 
MAY  1 

The  Brownfield  Amateur  Radio 
Club  will  hold  a  Swapfest  on  Sunday* 
May  1,  1977,  in  Brownfield,  Testes. 

WEST  TRENTON  nU 
MAY  1 

The  annual  Delaware  Valley  Radio 
Association  (W2ZQ/WR2ADE)  flea 
market  and  auction  will  be  held  on 
Sunday,  May  1*  1977,  9  am  rain  or 
shine  at  the  Villa  Victoria  Academy  in 
West  Trenton,  New  Jersey  (the  school 
is  located  adjacent  to  Rt.  29  near  the 
junction  of  Rt  29  and  J-95K  Talk-in 
on  07/67  and  146.52.  Refreshments 
are  available.  Advance  registration 
$1.00;  S1.50  at  gate,  For  additional 
information  or  tickets  write;  DVRA, 
PO  Box  7024,  West  Trenton  NJ 
08628,  SASE  please, 

FRESNO  CA 
MAY  6*8 

The  Annual  Fresno  Amateur  Radio 
Club  Hamfest  will  be  held  this  year  at 
the  Airport  Holiday  Inn  on  May  6  and 
8,  1977.  For  more  information  write 
Fresno  Amateur  Radio  Club,  Inc., 
4788  N.  Safford,  Fresno  CA  93704. 

HERNDON  VA 
MAY  7 

The  Potomac  Area  VHF  Society 
will  hold  its  sixth  annual  hamfest  on 
Saturday,  May  7,  1977,  from  8  am  to 
5  pm  at  Frying  Pan  Park  on  West  Gx 
Road  in  Herndon,  Virginia,  which  is 
approximately  15  miles  west  of  Wash- 
ington DC,  Registration  of  $3  includes 
flea  market  or  tail  gate  sales.  Profes- 


CORRECTION 
On  page  158  of  the  March 
issue  of  ?3t  we  published  an 
erroneous  ad  for  Hamtronics. 
There  is  no  reward  being  offered, 
7 J  goofed!  Our  apologies  to  any- 
one who  has  been  inconve- 
nienced. 


sional  food  and  beverage  catering  and 
unlimited  parking  will  be  available. 
Talk-in  on  146.52  and  31*-9t,  repeat- 
er. This  is  the  hamfest  formerly  held 
in  Westminster  MO,  but  moved  to 
Virginia  because  of  the  recently  en- 
acted Maryland  traders  taw,  For  fur 
ther  information  contact  K3DUA  or 
WA3N2L. 

MEADVILLEPA 
MAY? 
The  Third  Annual  Northwestern 
Pennsylvania  Hamfest  wilt  be  held 
May  7  at  Crawford  County  Fair 
grounds,  Meadville  PA,  Free  admis- 
sion. Flea  market  begins  at  10  am.  S2 
to  display  —  hourly  door  prizes  - 
refreshments  —  commercial  displays 
welcome.  Indoors  if  rain.  Talk- in 
146.04/64  and  146.52.  Details 
CA.R.S.,  PO  Box  653,  Meadville  PA 
16335u 

SUPERIOR  Wl 
MAY? 

The  Twin  Ports  Two  Meter  Dub 
will  hold  its  Second  Annual  Swapfest 
on  Saturday,  May  7,  1977,  in  the  hail 
of  the  Duluth  First  Methodist  Church 
from  11  am  to  3  pm.  P re-registration 
and  door  prizes  will  be  awarded. 
Admission  is  Si. 00  in  advance  and 
SI .25  at  the  door.  Selling  space  is 
$1,50  additional  -  SI, 00  with  your 
own  table.  Food  available  on  the 
premises.  Plenty  of  parking,  Talk-in 
on  34/94,  For  flyers  and /or  tickets, 
contact  Twin  Ports  Two  Meter  Club, 
c/o  Libby  Welsh  WB9MLN,  525 
Homecraft  Court,  Superior,  Wisconsin 
54880. 

BINGHAMTON  NY 
MAY  7 

The  18th  Annua!  ST  ARC  Hamfest 
will  be  held  Saturday,  May  7,  1977  at 
Binghamton,  New  York,  Take  exit 
71 N  from  NV-17,  go  3.8  miles  north 
on  Stella- 1 rel and  Road.  Flea  market, 
tech  talks,  hourly  door  prizes.  General 
admission  S2.00/personT  Banquet  by 
pre-reservation  at  S6.00/person, 
Indoor  exhibit  space  by  pre-registra™ 
tion  at  $5.00  per  table.  Outdoor 
exhibit  flea  market  space  free.  Talk- in 
146.22/82  and  94/94.  For  details  and 
reservations,  contact  STARC,  P0  Box 
U,  Endicott  NY  13760. 

GREEN  BAY  Wl 
MAY  7 

The  Green  Bay  Amateur  Radio 
Club  will  hold  its  2nd  Annual  Elec 
ironic  Hobby  Swap  on  May  7,  1977  at 
the  Wisconsin  Army  National  Guard 
Building,  800  N.  Military.  Green  Bay, 
Wisconsin.  Swap  runs  from  8  am  til  4 
pm.  Admission  $2.00;  table  space 
S2.00.  Food,  refreshments,  entertain- 
ment, prizes,  etc.  For  further  info 
contact  David  Boyce  WB9QYJ,  706 
Mather  Street,  Green  Bay,  Wl  54303, 
or  Bob  HeiserWAgSWX,  1547  Foeller 
Drive,  Green  Bay,  Wl  54302. 


BIRMINGHAM  AL 
MAY  1% 

The  Birmmghamfest  Amateur 
Radio  Convention  will  be  held  May  7 
and  8,  1977  at  the  Alabama  State 
Fairgrounds,  Birmingham  and 
Rodeway  Inn,  Oxmoor  at  1-65  and 
Ox  moor  Road.  One  of  the  country's 
largest  flea  markets,  technical  and 
operating  forums,  huge  prize  drawing, 
manufacturers*  and  distributors'  dis- 
plays, ladies'  and  children's  activities. 
Booth  display  area  will  be  offered  free 
of  charge  to  bona  fide  distributors, 
manufacturers,  publishers,  etc.,  on  a 
first-come,  first-served  basis.  Others 
may  rent  space  in  inside  or  outside 
flea  market  areas  at  a  small  charge.  No 
admission  charge.  Prize  ticket  dona- 
tions -  SI.  Talk-in  34/94,  3965  kHz. 
For  booth  display  space,  information, 
and  reservations,  write:  Birming- 
hamfest,  PO  Box  603,  Birmingham 
AL  3520V 


KEY  WEST  FL 
MAY  7-8 

The  Second  Annual  Key  West 
Conch  f est  will  be  held  May  7  and  8, 
1977.  $12  includes  one  dinner  and 
admission  to  many  attractions  in  the 
Key  West  area.  Door  prizes  will  be 
awarded.  Reservations  and  room 
information  available  from  Dennis 
Farr,  1831  Harris  Ave.,  Key  West  FL 
33040. 

SANTA  BARBARA  CA 
MAY  13*15 

The  22nd  annual  West  Coast  VHF 
Conference  will  be  held  on  May 
13-15,  1977  at  the  Miramar  Hotel  on 
the  beach  in  Santa  Barbara  CA,  The 
event  opens  with  registration  at  6  pm 
Friday  (May  13),  followed  by  a  full 
day  of  technical  presentations  starting 
at  9  am,  Saturday.  Pre- registration  fee 
is  $2  until  April  30.  After  that  and  at 
the  door,  $3.  Registration  forms,  ho- 
tel information,  and  further  details 
may  be  secured  by  writing  Dr.  Over- 
beck  at  the  Communication  Division, 
Fepperdine  University,  Malibu  CA 
90265. 

WARMINSTER  FA 
MAY  15 
The  Warminster  Amateur  Radio 
Ctub's  J'HAMMART."  Flea  Market 
and  Auction  will  be  held  Sunday.  May 
15  from  9  to  4  at  William  Tennent 
Intermediate  High  School,  Street 
Road  (Route  132};  2  miles  East  of 
York  Road  (Route  263),  Warminster, 
Sucks  County,  Pa,  Registration  $1, 
tailgating  $2  additional.  Talk-in  on 
147 Mm:  146.16-76  and  146.52. 
For  further  information  write  to 
Horace  Carter  K3ZAC,  38  Hickory 
Lane,  Doylestown  PA  18901. 

IRVINGTON  NJ 
MAY  15 

The  Irvington  Radio  Amateur  Club 
Hamfest,  Flea  Market  will  be  held 
Sunday,  May  IS,  1977  from  9  am  to  4 
pm  at  the  P.A.L  Building,  285  Union 
Ave.,  Irvington,  NJ.  The  P.A.L  build- 
ing borders  the  Garden  State  Parkway 
at  Exit  163.  TalMn  34-94  and  52. 
Prizes  and   refreshments.   Tables  S3. 


For  further  information  write  Radio 
Club  P.A.L.,  235  Union  Ave.,  Irving- 
ton,  NJ  07111  or  call  Ed  WA2MYZ 
201-687-3240  evenings. 

WEST  LIBERTY  OH 
MAY  15 

The  Champaign/Logan  Amateur 
Radio  Club  will  hold  its  annual  flea 
market  on  May  I5f  1977,  at  the  West 
Liberty  Lion's  Park,  West  Liberty, 
Ohio.  Free  admission.  Trunk  sales  and 
tables  $1.00.  Door  prizes.  Talk-in  on 
146.52. 

ROCHESTER  NY 
MAY  2f>22 

The  Rochester  Hamfest  {combined 
with  the  New  York  Stan  ARRL 
Convention)  will  be  held  May  20-22, 
1977  in  the  Dome  Center  at  the 
Monroe  County  Fairgrounds.  The 
show  will  open  at  9  am  Saturday; 
closing  will  be  at  5:30  pm.  The  show 
will  reopen  on  Sunday  9:30  am  and 
run  until  5  pm  Eight  by  ten  foot 
booths  are  available  for  only  $100 
each  payable  in  cash  only,  in  advance. 
Multiple  booths  are  available  at  re- 
duced rates:  double  $180;  triple  $250. 
For  additional  information  contact  E. 
Ashley  Palmer  K2EAW.  1776  Hudson 
Ave..  Rochester,  NY  14617  or  call 
716-338-2180  during  working  hours, 

CADILLAC  Ml 
MAY  21 

The  Cadillac.  Michigan  17th  Annual 
Swap  Shop  will  be  held  Saturday,  May 
2 1st,  1977,  at  the  National  Guard 
Armory,  Cadillac,  Michigan.  Free 
parking,  everyone  welcome,  Tickets 
$2,00.  Talk-in  on  146.37/97* 

RAVENNA  OH 
MAY  21 

The  Hanna  Hills  Radio  Club  located 
at  5555  Newton  Falls  Road,  Ravenna 
OH  44266,  wilt  sponsor  an  auction  at 
the  Survival  Center  Saturday,  May  21, 
1977,  Flea  market  at  10  am;  auction 
at  2  pm.  Tickets  at  door  $2.  Bring 
your  own  flea  market  tables.  Direc- 
tions to  QTH  on  146.52  simplex. 

LAKE  DELTON  Wl 
MAY  21 

The  1977  ARRL  Wisconsin  State 
Convention  will  be  held  Saturday, 
May  21,  T977  at  the  Dell  View  Resort 
in  Lake  Delton,  Wisconsin,  From  the 
south,  take  the  Highway  12  exit,  head 
north  to  the  Resort.  From  the  north, 
take  the  Highway  23  exit  and  go  east 
to  the  Resort.  Talk-in  station 
WB9FDZ  on  146.94  MHz.  There  will 
be  ladies' activities,  directional  bearing 
and  transmitter  hunt*  liars1  contest, 
etc.  For  tnfo  and  advance  registration, 
contact  Ken  Ebneter  K9EN,  822 
Wauona  Trail,  Portage,  Wl  53901. 
This  convention  sponsored  by  the 
Yellow  Thunder  Amateur  Radio  Club, 
Inc. 

VANCOUVER  WA 
MAY  21-22 

The  Fort  Vancouver  Hamfair  will 
be  held  Saturday  and  Sunday,  May  21 
and  22  at  the  Clark  County  Fair- 
grounds, 7  miles  north  of  Vancouver 
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on  1-5.  Sponsored  by  W7AIA,  Clark 
County  Amateur  Radio  Club,  in  coop- 
eration with  W7KYC,  Portland  Ama- 
teur Radio  Club,  Camping,  contests, 
swap  &  shop,  prizes,  displays,  and 
many  other  activities.  Registration  do- 
nation $3.  Send  registrations  to 
Dorman  Stafford  W7ZDR,  Registra- 
tion Chairman,  Fort  Vancouver  Ham- 
fair,  3509  E  21st  St.,  Vancouver  WA 
98661,  Make  checks  payable  to  Fort 
Vancouver  Hamfair.  Talk-in  on  2  and 
75  meters. 

PITTSBURGH  PA 

MAY  22 
The  23rd  annual  Breeze  Shooters 
Hamfest  ts  Sunday,  May  22,  1977  at 
White  Swan  Park.  Parkway  West,  near 
the  Greater  Pittsburgh  International 
Airport.  Western  Pennsylvania's 
largest  ham  event.  Amusement  park 
adjacent  to  site.  Free  parking,  Contact 
WA3LUM,  311  Evergreen  Ave., 
Pittsburgh,  PA  15209. 

TRENTON  TN 
MAY  22 
The  Humboldt  Amateur  Radio 
Club's  Annual  Hamfest  will  be  held  on 
Sunday.  May  22,  1977  at  Shady  Acres 
City  Park  in  Trenton,  Tennessee,  Flea 
market,  prizes,  ladies  activities,  etc. 
For  further  information  contact  £d 
Holmes  W41GW,  501  N.  18th  Ave., 
Humboldt,  TN  38343. 

EVANSVILLE  IN 
MAY  22 

The  Tri-State  Amateur  Radio 
Society  is  holding  its  annual  hamfest 
on  Sunday.  May  22,  at  the  Vander- 
burgh County  4-H  Center  in  Evans- 
ville,  Indiana,  There  will  be  food 
available,  setup  space,  door  prizes, 
grand  prizes,  and  more.  Bring  your 
XYL>  YL  or  OM,  there  will  be  fun  for 
all.  Talk-in  frequencies  are  75/15, 
19/79  and  52.  For  further  informa- 
tion please  write  TARS,  Steven  Harris, 
R-2  Sox  81 G,  Mt.  Vernon,  Indiana 
47620. 

■ 

SANDUSKY  OH 
MAY  22 

The  Erie  Amateur  Radio  Society 
will  hold  their  annual  Vacationiand 
Hamfest  on  Sunday,  May  22,  1977  at 
the  Erie  County  Fair  Grounds  on 
South  Columbus  Ave.,  Sandusky, 
Ohio.  Plenty  of  flea  market  tables  @ 
$4  each,  8  acres  for  trunk  sates.  First 
grand  prize  is  a  color  portable  TV. 
Tickets  Si  .50  advance,  S2  at  gate. 
Flea  market  vehicles  SI  each.  Free 
transportation  to  Cedar  Point  Ferry 
Boat  Docks.  Call  in  on  52/52  FM.  For 
further  information  or  reservations 
write  E.A.R*S,,  P.O.  Box  2037, 
Sandusky  OH  44870. 

E  ASTON  MD 
MAY  22 

The  Third  Annual  Easton  Amateur 
Radio  Society  Hamfest  will  be  held  on 
May  22,  1977,  rain  or  shine,  10  am  to 
4  pm.  This  is  the  only  hamfest  held  on 
the  Eastern  Shore  of  Maryland  or  on 
the  Del* Mar Va  Peninsula.  It's  located 
6  miles  north  of  Easton,  Maryland  on 
US  Rt.  50.  at  the  Talbot  County 
Agricultural   Center.   From  the  Balfi- 
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Call  Clegg  TOLL  FREE  today  for  details 
on  this  superb  2  Meter  Synthesized  FM 
Transceiver  and  other  Clegg  VHF  products 
and  accessories. 
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more  or  DC  area,  90  across  the  Chesa- 
peake Bay  Bridge  and  follow  Rt.  50 
East  for  21  miles  from  the  bridge- 
Exact  location  it  between  mile 
markers  60  &  61.  Hamfest  signs  will 
be  on  Rt.  50  both  north  end  south, 
and  talk  in  on  52  and 
146.445- 147.045  repeater  in  Cam- 
bridge. Some  tables  available,  refresh- 
ments, and  prizes  Donation  $2,00 
with  an  additional  $2.00  for  tables 
and  teilgaters.  For  further  info  con- 
tact Robert  L.  Roberts,  Jr.  K30NU, 
PO  Box  781  f  Easton  MD  20601  or 
phone  after  6  pm  301-822-0943* 

WEBSTER  MA 
MAY  22 

The  Eastern  Connecticut  Amateur 
Radio  Association  will  hold  their  4th 
Annual  Flea  Market  on  May  22,  1977 
at  Point  Breeze  Rest..  Webster,  MA. 
Time  will  be  from  10:00  am  to 
whenever.  Dealer  fee  will  be  55,00, 
admission  $.50  per  person.  Free  park- 
ing.  Take  Rt.  52  to  Exit  1  in  Webster 
then  south  on  Rt  193  one  mile.  Look 
for  signs.  Talk-in  on  52  direct,  16-76, 
10-70,  B25-225  channel  14. 

WABASH  IN 
MAY  22 

The  Wabash  County  Amateur 
Radio  Clubs  9th  Annual  Hamfest  will 
be  held  Sunday,  May  22,  1977,  at  the 
Wabash  County  4-H  Fairgrounds  in 
Wabash,  Indiana.  Large  flea  market 
(no  table  or  setup  charge),  technical 
forms,  bingo,  plenty  of  parking  and 
lots  of  good  food  at  reasonable  prices. 


Admission  is  $200  for  advance  tick- 
ets, $2.50  at  the  gate.  For  more 
information  or  advanced  tickets  write 
Bob  Mittmg,  663  N.  Spring  St., 
Wabash,  IN  46992. 

DURHAM  NC 
MAY  28-29 
The  DURHAM F EST  will  be  held 
May  28-29,  1977  ai  the  South  Square 
Shopping  Center  in  Durham,  NC. 
There  wilt  be  a  two-day  flea  market, 
fantastic  prizes,  seminars,  bingo  end 
shopping  held  for  the  family.  Talk-in 
on  WR4AGC:  22-82  and 
222.34-223.94.  For  further  rnforma- 
tion  contact  Durham  FM  Association, 
Box  8651,  Durham,  NC  27707. 

BURLINGTON  KY 
MAY  29 

The  Kentucky  H am-  0-  Rama  will  be 
held  Sunday,  May  29  (Memorial  Day 
Weekend)  at  Boone  County  Fair- 
grounds, Burlington,  Kentucky.  10 
minutes  south  of  Cincinnati,  Ohio,  2 
miles  from  1-75  South,  Burlington 
exit,  Prises,  exhibits,  flea  market 
Info:  NKARC.  PO  Box  31,  Ft. 
Mitchell  KY  41017.  Tel.  (606) 
331-4922. 

MINNESOTA 
JUNE  4 

Amateur  Fair  '77:  Dakota  Divi- 
sion's largest  Swapfest  for  amateur 
radio  operators  and  computer  hobby- 
ists. Saturday,  June  4th  at  the 
Minnesota     State    Fairgrounds,     Free 


overnight  parking  for  self-contained 
campers.  Talk-in  on  16/76  and  52/52. 
Selling  from  your  car  or  from  our 
tables.  Some  "undercover"  space 
available-  Presented  by  the  Twin  City 
FM  Club,  Prizes  includes  Wilson  HT, 
Bird  Modal  43  Wattmeter,  and  much 
more.  Admission  S2.  For  advanced 
space  reservations,  tickets  or  infor- 
mation call  Gary  at  1612)  644-4468. 


HERNANDO  MS 
JUNE  11  12 

The  Chickasaw  Amateur  Radio 
Association,  Inc.,  "CARA,"  of 
Hernando,  Mississippi  presents  its 
annual  Tri-State  Hamfest  June  11-12, 
1977  at  the  National  Guard  Armory 
in  Hernando,  Mississippi,  20  miles 
south  of  Memphis,  TN  on  Interstate 
55.  Plenty  of  parking  area  with  camp- 
ing sites.  Tables  available  at  $2.00. 
Doors  open  12:00  to  6:00  Saturday, 
June  11th,  and  8:00  to  4:00  Sunday, 
June  12th.  Prizes,  foodf  and  bev- 
erages. Talk-in  on  146.31/91,  146,62, 
and  3987.5,  For  further  information 
write  CARA,  PO  Box  2.  ATTN:  ft. 
Gates,  Hernando  MS  38632. 

NEWBERRY  Ml 

JUNE  12 

The  Tahquamenon  Amateur  Radio 
Society  swap  and  shop  will  be  held 
Sunday,  June  12.  10  am  to  6  pm  at 
the  Pentland  Township  Hall,  3  miles 
south  of  Newberry  and  2  miles  west 

Comim/etf  on  page  188 
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Alan  S.  Kaul  W6RCL 
9731  Nevada  Avenue 
Chatsworth  CA  91  Ml 


CB  tolO-- 


Legal  Alternative 


-  -  part 


conversion  data 


H 


ow  about  a  brand  new 
DX  transceiver  that's 
rock  stable,  plugs  into  your 
cigarette  lighter,  and  tunes  23 
frequencies  on  10  phone  for 
less  than  $30?  Of  course, 
there  are  a  couple  of  draw* 
backs  —  power  output  4 
Watts,  and  an  emission  type 
the  sideband  guys  call  An- 
cient Modulation  —  but  those 
problems  are  hardly  worth 
mentioning.  Just  ask  any  old- 
timer  who  worked  the  peak 
of  the  '46-'48  sunspot  cycle. 
You  can  do  wonders  with  just 
a  few  Watts  on  10  phone,  and 
the  technical  sp€cs  on  the 
$29.95  transceiver  make  it  a 
superior  performer  to  what 
was  available  in  1946. 

For  several  years,  I've  been 
watching  the  want  ads  and 
going  to  swap  meets  in  search 
of  the  perfect  junk  CB  rig,  I 
had  plans  for  picking  up  one 
for  just  a  few  dollars,  chang- 
ing a  few  crystals  and  — 
presto  —  getting  on  ten  phone 
quick  and  dirty,  I  never  really 
found  what  I  wanted  for  a 
cheap  enough  price  (CB  SSB 
was  always  too  expensive!) 
and  I  soon  lost  interest.  And 
besides,  I  was  busy  getting 
onto  two  meter  FM,  plus  I 
didn't  want  to  give  up  work- 
ing the  low  bands  on  CW  or 
SSB.  All   of  that  was  before 


the  FCC  approved  40  channel 
CB  for  use  after  January  1, 
1977,  When  a  lot  of  manu- 
facturers started  dumping 
their  older  model  23  channel 
sets  on  the  market  at  bargain 
prices,  I  got  reinterested  in 
recycling  a  CB  radio  up  onto 
10  phone.  1  watched  the  ads 
and  finally  bought  a  )t  C 
Penney  transceiver  model 
981-6201 ,  It  is  a  quality  piece 
of  gear  that  usually  sells  for 


twice  the  price.  There  are  2 
ICs,  1 2  diodes,  and  15  transis- 
tors in  a  double  conversion 
receiver  and  AM  transmitter 
configuration.  The  manufac- 
turer claims  0.5  microvolt 
sensitivity  at  a  10  dB  signal 
plus  noise  to  noise  ratio.  Pow- 
er output  from  the  2SC799  rf 
amplifier  is  listed  at  4  Watts 
and  the  spec  sheet  advertises 
90%  modulation.  Loaded,  the 
transmitter  draws  1.4  Amps 


Master  Oscillator 

tO  Meter  Channel 

Frequency  (MHz) 

Frequency 

t 

28.76 

39.395 

2 

28-77 

3 

28.78 

4 

23.80 

5 

28,81 

39.445 

6 

28.82 

7 

28.33 

S 

28+85 

9 

28+86 

39.495 

10 

28.87 

11 

28.88 

12 

28.90 

13 

28:91 

39.545 

14 

28.92 

15 

28.93 

16 

28.95 

17 

28.96 

39-595 

18 

28.97 

19 

28.98 

20 

29.00 

21 

29.01 

39.645 

22 

29.02 

23 

29.06 

Table  L  Frequency  coverage  of  the  $29.95  DX  transceiver. 


at  up  to  13,8  volts  (easily 
obtainable  from  the  cigarette 
lighter  in  your  car  or  from  a 
small  ac  supply).  The  rig  has  a 
built-in  squelch  circuit,  but  is 
not  equipped  with  an  rf 
tuning  indicator  or  receiver 
S-meter. 

When  the  Citizens  Band 
was  created  in  the  1950\  the 
early  rigs  used  23  pairs  of 
crystals  to  tune  both  transmit 
and  receive  on  all  23  chan- 
nels. Converting  one  of  those 
rigs  to  10  phone  would  cost  a 
small  fortune  to  crystal  up, 
but  I  was  prepared  to  pay  it 
until  Norm  Lefcourt  W6IRT 
mentioned  that  the  newer  CB 
rigs  use  crystalplex,  replacing 
the  old  46  crystals  with  14 
new  crystals  and  still  covering 
all  23  channels.  Norm  point- 
ed out  that  by  replacing  the 
six  master  oscillator  rocks,  I 
could  cover  23  frequencies 
simplex  on  the  10  meter  band 
with  just  a  little  tweaking  of  a 
few  L/C  circuits.  W6IRT, 
WA6QPL,  K6JUA,  others  and 
I  all  started  working  on  the 
conversion.  K6HY,  K6LJJ, 
and  WB6QKF  helped  with 
advice. 

It  sounds  pretty  easy,  but 
there  was  a  problem  —  de- 
ciding on  which  frequencies 
on  10  phone  to  use.  The 
phone  portion  of  the  band  is 
gigantic  when  compared  to 
the  other  HF  bands,  and  we 
wanted  to  pick  a  segment 
where  there  would  be  some 
activity.  We  didn't  want  to 
cause  difficulties  for  other 
services,  yet  at  the  same  time 
we  wanted  to  stay  near  the 
low  end  so  that  retuning  from 
the  CB  frequencies  would  not 
require  a  rewinding  of  coils. 
After  an  awful  lot  of  discus- 
sing on  the  landline  and  two 
meter  FM,  we  decided  to  stay 
away  from  both  the  very  top 
end  of  the  10  phone  segment 
(because  of  OSCAR)  and 
from  the  very  bottom  end, 
too  (because  of  the  SSB  DX 
activity  just  above  28.5).  We 
finally  settled  on  a  starting 
frequency  of  28.76  MHz  for 
channel  one,  with  the  other 
22  channels  tuning  upward 
from  there.  The  decision  was 
based  on  two  practical  con- 
siderations:   First,    the    pres- 
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ence  of  the  "10-10  club"  net 
on  28.8  (our  channel  4)  could 
tell  us  very  quickly  when  the 
band  is  open,  and  second, 
because  many  home  QTH  r\g> 
only  tune  a  single  500  kHz 
portion  of  the  10  meter  band, 
choosing  a  frequency  outside 
that  segment  would  mean 
having  to  do  without  a  very 
important  piece  of  test  gear  - 
the  station  receiver 

The  first  23  CB  channels 
start  at  26.965  and  end  at 
27.255.  Channels  1,  2,  and  3 
are  10  kHz  apart,  but  there 
are  20  kHz  between  channels 
3  and  4.  Channels  4,  5,  6,  and 
7  are  ten  kHz  apart,  but 
between  7  and  8  there  is 
another  jump  of  20  kHz.  The 
cycle  keeps  repeating  itself 
every  fourth  channel  until 
channel  22,  which  is  10  kHz 
higher  than  channel  21  but 
30  kHz  lower  lhan  23. 

The  J.  C  Penney  rig  that  I 
bought  and  W6IRT's  Pub- 
lico m  #1  use  six  master  oscil- 
lator crystals  (37.600, 
37,650,  37.700,  37.750, 
37.800,  and  37.850),  four 
transmit  crystals  (10.635, 
10.625,  10.615,  and  10.595), 


and  four  receive  (10.180, 
10.170,  10.160,  and  10.140). 
On  transmit,  the  rig  mixes  the 
master  oscillator  with  the 
transmit  crystal  (37.600  mi- 
nus 10.635  is  26.965  -  CB 
channel  one).  On  receive,  the 
receive  crystals  are  the  first  i-f 
conversion  frequency  and  the 
second  i-f  operates  at  455 
kHz,  Image  problems  are  min- 
imized by  the  double  conver- 
sion i-fs. 

The  Conversion 

To  begin  with,  you  need 
new  master  oscillator  crystals. 
The  J.  C  Penney  rig  uses  six 

—  if  you  want  to  be  able  to 
tune  all  23  channels  on  10 
phone,  you  have  to  replace  all 
six.  If  you  only  want  four 
frequencies,  replace  only  one 
master  oscillator  crystal;  if 
you  want  to  tune  eight,  re- 
place two,  etc.  Not  all  of  the 
crystal plex  rigs  use  the  same 
master   oscillator  frequencies 

—  some  operate  in  the  16 
MHz  range  —  so  be  sure  to 
check  the  frequencies  in  your 
rig  before  you  go  out  and  buy 
new  rocks.  Both  Norm  and  I 
are  just  replacing  two  master 


oscillator  crystals  to  see  how 
the  eight  channels  work.  But, 
eventually,  we  both  plan  to 
be  outfitted  with  all  six 
crystals  and  full  23  channel 
10  meter  coverage.  Our  new 
channel  designations  and 
crystal  frequencies  are  spelled 
out  in  Table  1 .  Those  are  the 
frequencies  we  are  using 
(along  with  about  30  other 
guys  in  Southern  California). 
When  you  crystal  up,  use  the 
same  frequencies  so  we'll  all 
have  someone  else  to  talk  to. 
We  will  continue  the  CB 
channel  designations  (that 
saves  changing  the  dial)  so 
that  our  lowest  frequency  is 
channel  one  and  our  highest 
is  channel  23. 

After  changing  crystals 
(and  a  word  of  warning  there 
—  most  master  oscillator 
crystals  are  wire  type  and 
must  be  soldered  in;  BE 
CAREFUL!),  hook  the  rig  up 
to  a  12  V  dc  supply  and  a 
suitable  dummy  load  anten- 
na. We  found  the  receiver 
sections  worked  well  enough 
so  that  tuning  up  only  re- 
quired  peaking  the  rf  and  first 
mixer   stage  coils   for  maxi- 


mum band  noise*  Transmit- 
ting is  a  little  more  compli- 
cated, but  not  impossible.  If 
you  don't  have  a  voltmeter, 
use  some  kind  of  relative 
power  output  Indicator  (an 
swr  bridge,  a  light  bulb,  etc.). 
Peak  the  coils  in  the  transmit 
stage  starting  with  the  master 
oscillator.  You  don't  have  to 
peak  the  coil  for  the  transmit 
crystals,  because  they  still  put 
out  in  the  10.600  MHz  range. 
Peak  each  succeeding  output 
stage  for  maximum  indicator 
reading.  If  you  have  a  volt- 
meter, connect  it  to  the  out- 
put of  the  transmit  driver 
stage,  then  peak  the  tower 
stages  for  maximum  reading. 
Then  peak  the  final  with 
some  kind  of  power  output 
indicator.  The  funny  thing 
about  the  CB  rigs  we  bought 
is  that  they  all  came  with  full 
and  complete  tune-up  in- 
structions —  even  though 
CBers  aren't  supposed  to  even 
touch  them  with  a  screw- 
driver. 

Antennas:  Most  of  the  CB 
radios  are  designed  for  50 
Ohm  output  and  most  of  the 
CB  antennas  sold  are  vertical- 
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ly     polarized*     Polarization 

probably  won't  make  any  dif- 
ference on  the  real  long  haul 
skip,  but  for  working  ground 
wave  with  others  in  your 
area,  it  makes  more  sense  to 
install  a  vertical  antenna. 
That's  what  the  mobiles  are 
using  anyway;  and  a  rooftop 
groundplane  for  the  home 
QTH  is  only  8  feet  tall.  After 
seeing  what  some  of  those 
yo-yos  on  11  meters  are  us- 
ing, I  would  say  It  won't  take 
an  awful  lot  to  be  able  to  get 
out. 


The  $29.95  transceiver  is  a 
good  club  project,  If  you 
can't  find  one  on  the  market, 
hit  the  swap  meets  and  check 
the  ads  in  the  local  papers; 
you  may  even  be  able  to  get  a 
better  price  by  buying  one 

from  a  disgruntled  CBer  who 
gave    up    trying    to    punch 

through  the  QRM.  If  you  are 
big  on  modifications!  I'd  like 
to  hear  about  them  (or  see 
them  in  print  in  case  I  want 
to  try  one  of  them).  Here  are 
a  few  I  have  in  mind:  A  small 
VFO  that  will  fit  inside  the 


transceiver  case  and  plug  into 
one  of  the  master  oscillator 
crystal  sockets;  a  low  cost 
linear  amplifier  capable  of  15 
to  20  Watts  output;  an  alter- 
nate conversion  for  six  meters 
or  one  for  the  low  power  DX 
guys  who  want  to  work  15 
CW;  a  slider  for  receiver 
and/or  transmitter  offset  tun- 
ing; a  BFO;  a  sideband  adapt- 
er;  or  maybe  a  transceiving 
converter  to  other  bands. 

Look  for  me  on  10  phone, 
I'll  be  listening  on  channel  4 
-  28.80  MHz.  If  I  hook  up 


with  somebody,  I'll  QSY  up 
or  down  to  continue  the  con- 
tact. If  28,80  is  busy,  HI 
hang  out  on  channel  3 
(28.78).  How  about  you?  If 
we  all  use  the  same  "chan- 
nels/' it'll  make  it  a  lot  easier 
to  work  10  phone.  If  you 
hear  me  on  though,  don't  give 
me  any  of  that  '\  .  .  Breaker, 
Breaker,  this  is  your  old  good 
buddy,  got  time  for  a  10-7 
...?"  baloney,  I  heard  all  of 
that  I  could  stand  while  I  was 
waiting  for  my  crystals  to 
arrive!!!  ■ 
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FOR  THAT  BIG  SIGNAL 
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ALPHA  77D 

'THE  ULTIMATE' 

•  Runs  cold  and  whis- 
per-quiet in  all  modes 
at  maximum  legal 
power. 

•  Full  10  160  meter 
coverage. 

•  Built-in  QSK  syste 

•  Vacuum  turn 
citor  &  "17 


ALPHA  374 

'NO  TUNE  UP' 


Smallest  &  lightest 
true  locked-key  kilo- 
watt, 
•    10-80    m 

tion  wj 


ALPHA  76 

"RUGG" 


?' 


»^' 


6  ? 


>\e 


a* 


^."o**    <o  *e 


A* 


\P 


$ 


\^ 


tf°' 


iO^- 


V> 


^  \  ^  <o*  T,\  ** 


►ft^ 


,6^ 


* 


\o 


\\&s 


^ 


pM> 


\\» 


^ ftOV 


c<" .  e**\.^ 


>N 


<p 


l\* 


ae< 


so 


0<V       r.O^' 


\0 


*!^.°:^:  w 


$  \  \ti& 


n» 


iS« 


a<* 


&0,  ;*»<* 


*<**  ~*cV 


a' 


A^ 


:pa 


\s 


&<* 


o^ 


■-<**« 


\o 


AS 


o^ 


orldwide. 


iO* 


><°°^. 


fid  ruggedness  are  built 
uality  shows,  in  features  such 
iBr  larger!)  plug«in  transformers, 
Eimac  ceramic  triodes,  ducted^air 
jfing,  husky  rf  components,  and  the  full-year 
warranty  shared  by  all  ALPHA  linear  amplifiers. 
Write  or  call  ETO  direct  for  detailed  literature  and 
prompt  delivery. 
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EHRHORN  TECHNOLOGICAL 

OPERATIONS,  INC. 

BROOKSVILLE,  FLORIDA  33512 

(904)  796  1428 


ALPHA/VONIAX 

'TOPS  IN 

TALK  POWER' 


•  New  split- band 
speech  processor  is 
actually  more  effective 
than  rf  clippers! 

•  Extremely  low  distor- 
tion. 

•  Easy  to  use  with  any 

Money -back    guar- 
antee! 

51 79.00  {12  VDC);  AC 

supply  SI  5. 


PRINTED  CIRCUIT 

BYTESIZE  CIRCUIT  BOARD 
BLANKS,  POSITIVE  ACTING  PHOTO 
RESIST,  CARBIDE  DRILL  BITS,  SNAP 
IN  CIRCUIT  BOARD  SPACERS  AND 
CARD  PULLERS,  DRILL/MILLS, 
PROTOTYPE  BOARDS,  W.  H.  BRADY 
*  DATAK  DRAFTING  ARTWORK, 
MATTE  FILM,  PRECISION  GRIDS, 
BUBBLE  ETCHERS,  PC  DESOLDER  — 
ING  TOOLS,  POSITIVE  ACTING 
DIAZO  FILM,  PflECOATED  CIRCUIT 
BOARDS,  SILVER  PLATING  POWDER, 
WIRE  WRAP  TOOLS 

SEND  STAMP  *  ADDRESS  FOR  FLYER 

TRUMBULL  CO. 

833  Balra  Dr.,  El  Cerrlto,  CA  94530 


NEW! 


a  $29.95 
D  V  M  Ki.. 


Thanks  to  a  product  breakthrough,  digital 
voltmeters  are  available  at  a  bargain  price. 
What  are  you  waiting  for? 


Features: 


1)  Uses  new  Motorola  3  "A  die  it 
DVM  chip. 

2)  Autozero,  an  top  clarity  with 
minus- 

3)  Up  to  ±0.05%  accuracy. 

4)  Over*¥oltage  protected,  NO 
JUNK  PARTS.  Jumbo  LED  Dis- 
play. 

5)  Two  voltage  ranges:  0*1 99- 9 
nV(  0-1-999  V.  Attenuators  foi 
higher  ranges  available.  AC 
volts.     Ohms     ranges    available. 

Add  SI  -50  for  postage,  CA  residents  add 
$1 .80  tax.  Buy  two  and  saw  $3,001 

Gary  MeClellan  and  Co,      Box  2085 

1O0I  W.  Imperial  Hwy. 
La  Habra  CA  90631 
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SST  T-I  RANDOM  WI  RE 
ANTENNA  TUNER 


Affband  operation  { f 60-10  meters}  with  any  random 
length  of  wire,  200  watt  output  power  Capability  — 
witi  work  with  virtual /y  any  transceiver,  tdeaf  for 
portable  or  home  operation.  Great  for  apartments  and 
hotel  rooms  —  simpty  run  a  wire  inside,  out  a  window, 
or  anyplace  avatiabfe.  Toroid  inductor  for  smail  site: 
3X4-1/4X2-3/8.  Butt  t -to  neon  tufte-up  indicator, 
SO-2S9  connector.  Guaranteed  for  1  yr.,  10  day  trial, 
fF  NOT  SAT/SFtED  RETURN  FOR  A  FULL 
REFUND*       COD  OK  B  Y  PHONE 


THE  ORIGINAL  RANDOM 
WIRE  ANTENNA  TUNER  -  in 
use  by  amateurs  for  5  years. 


•  •  •  «*  329,35 


COMPACT 
EASY  TO  USE 

crj  Electronics,    (213)  376-588? 

ein  P.O.  Box  1,  lAwndale  CA  90260 


tIie  UacJer  in 


inexpensive 
Frequency 
counters 

CONGRATULATES 


Ask  for  our  cooperative 
marketing  agents 


ON  THEIR  200th 
CONSECUTIVE  ISSUE. 


Frequency  Counter  Model  C-40ISSF 

L>sp  la  y  -  - 6d  igits 

Measuring  range-»+""--TH2^-670MHz 
Gale  rime 10m.  1s. 

Ttny  often  an  excellent  quality  ranee  of  the  lowest 
model*  at  compeufiwc  pried.  Our  product  line  in- 
clude* Digital  Frequency  Counter,  Digital  Jriylti 
T  ester +  Audio  Counter,  Digital  Clock ,  and  Function 
Generator, 


C16CTRONICS 

ENGINEERING  CORPORATION 

2-8*6    fTABASHl    JTftBASW-KU    TQ*YQ    iAHUti 
TEk03£864)  6  2  1  I    CABLE  I  TINY     £L£CTftO, 


E16 


Portable  500  MHz 
Frequency  Counter 


featuring  ■ 


1  Hz  to  over  500  MHz.  Commercial 
accuracy  —  Completely  portable 
(less  than  2  pounds)  —  has 
rechargeable  Nicad  batteries  — 
Small  -  2"x4,,x6"  —  Recharge  oper- 
ates from  8  to  16  volts  DC  —  limiting 
circuitry  —  Less  than  50  mV  sensi- 
tivity —  Hi-accuracy  international 
10MHz  crystal  —  Easy  to  check  cali- 
bration —  Counts  down  to  J/10H2 


FULLY  GUARANTEED 


$349 


95 

PPD 


MasterCharge  —  Bankamericard 


diqilron      Box  81  28  Boise.  Idaho  83705  (208)  375-4305 


CANADIANS! 

Eliminate  the  Customs  Hassles 
Save  Money  and  get  Canadian 
Warranties  on  IMSAJ  and  S-tGO 
compatible  products. 

IMSAJ  8080        KIT  $  838.00 

ASS.  $1163  00 
(Can.  Duty  &  Fed.  Tax  included}- 
AUTHORIZED  DEALER 

Send  $1.00  for  complete  IMSAI 
Catalog. 

We  will  develop  complete  applica- 
tion systems, 
Contact  us  for  further  information. 


Rotundra 
Cybernetics 


*A 


Box  1448t  Calgary,  Alta.  T2P  2H9 

Phone  (403)  283-8076 

TWX  610-B2M883 

R13 


Manufactured  &  Guaranteed  by 

MORGAIN 

22 DOT  South  4th  Street 

Leavenworth,  Kansas  66048 

(9131682  3142 

EXCLUSIVE  66  F00Tr 
75  THRU  10  METER  DIPOLES 

NOTES 

1.  Model*  ptf faced  •  ** '  will  be  available  1/77, 

2.  Air  mqdeli  above  we  furnrihed  with  cnmp/soldef  luflt 

3.  Air  models  can  be  furnished  with  e  50-239  tern*!* 
coaxial  connector  it  additional  coil  The  SO- 239  male 
with  the  standard  PL  259  malt  coaxial  cable  connector 
To  order  this,  factory  intuited  option,  add  the  letter  'A* 
after  the  model  number.  Example  40-20  HQtA. 

4.  75  met*?  model  i  an  factory  Tuned  to  resonate  at  3950 
kHz.  (SPl  models  are  factory  tuned  to  rttonate  si  3800 
kHz.  80  meter  models  aft  factory  tuned  to  resonate  at 
3650  kHz    See  VSWH  carve*  for  other  resonance  data. 


Hfttftd  tear  MfUt  tfian  fui  WtV  panti  AM^ff  o*  SSSCaul'  V 
Sfi  10  7  S  otmw  Itwfc*  -  UAMR  wpamt  1  &  <  o  I  w*  mp$t  h#*«hq  — 

-  Dnn  Prwrf  Iwhgri  -  Tpirfk  PwtvrnM*  -  No 

m  **  *e  -  Q^iMiin  1  eeat  -  Out  OOiaM  ooej 

IT  ALL 


MODEL 


HO  TRAPS- NO  COILS- 
NO  STUBS- NO  CAPACITORS 


40-30  HD 
'40-tOHD 
8040  HO 
75-10  HO 
75-40  HD  I  SPi 
75-30  HD 
75-20  HD  4Sa*i 
75-10  HO 
75-10  HO  (SPl 
KM0HD 

Write  or  phone  for 


--  : 


BAUDS 

PRICE 

WEIGHT 

LENGTH 

iWnaiil 

(0? 

lFt/1* 

40/20 

$49  50 

7W73 

35/10  9 

40               TO 

50.50 

36  101 

38/109 

80/40  *  1 5 

57  50 

4M  t5 

68/21.0 

40 

5500 

40,1  12 

66/30  1 

75/40 

57  50 

40  11? 

66/70  1 

75/40/20 

66  50 

44   1  73 

66  70  1 

75  40/20 

66  50 

44/1  23 

66/30  1 

75/40/20/ TSflO 

74.50 

*a  1  34 

66  70  1 

75/4Q72O/t5/l0 

74  50 

48/1.34 

887201 

80/40/20/15/10 

78.50 

50/*  40 

09.71  0 

full  information  or  contact  you*  favor  *le  dealer 

MOR  GAIN  HD  DIPOLES  .  •  One  half  the  length  of 
tcunrefrttonat  halt-wave  drpoles.  *  Muithband,  Multi- 
frequency  *  Maximum  efficiency  —  no  traps,  loading  coitf, 
Of  stubs*  •  Fully  assembled  and  pre-iuned  -  no  measuring. 
no  cutting.  •  All  weather  rated  -  1  KW  AM,  25  KW  CW  or 
P&  SSB  •  Proven  performance  -  more  than  15.000  have 
been  delivered  •  Permit  use  of  die  full  capabilities  of 
today 'i  5- band  sevrt  •  One  feetfrine  lot  operation  on  alt 
bands.  *  Lowest  con/benefit  antenna  on  the  market  today, 
*  Fait  Q5Y  -  no  feed  I  me  switching,  e  Highest  performance 
for  the  Novice  as  well  as  the  Extra-Oats  Op. 

Mil 
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All-Electronic 


SELCAL 


-  -  uses  a  UART  for  versatility 


Anthony  Sperduti  WB2MPZ 
4740  Newton  Rd> 
Hamburg  NY  14075 


There  have  been  a  few 
articles  on  the  merits  of 
the  selective  call  (SELCAL) 
circuit.  All  of  them  have  been 
on  the  use  of  the  Model  28 
stunt  box.  To  those  of  you 
who  are  unfamiliar  with  the 
28  stunt  box,  I  will  go  over  it 
a  bit.  It  is  a  mechanical  ar- 
rangement of  fingers  that  are 
spring-loaded  and  press 
against  the  parallel  code  bars 
on  the  28  machine.  The  code 
bars  have  slots  in  them,  and 
when  the  slots  are  properly 
lined  up  to  a  stunt  box  finger, 
that  finger  will  slip  into  the 
slot  and  provide  you  with  a 
mechanical  function  of  the 
machine  to  perform  an  opera- 
tion such  as  line  feed,  carriage 
return,  or  almost  anything 
you  want  it  to  do.  It  also  will 
operate  a  switch  that  you 
must  put  on  top  of  this 
finger.  When  the  finger  moves 
forward,  it  will  operate  this 
switch.  The  machine  has  42 
slots  for  these  fingers  in  the 
stunt  box,  which  is  located 
between  the  paper  roll  and 
the  printer.  If  you  fully  load 


one  of  these  machines  up 
with  all  42  code  bars,  it  gets  a 
little  crowded,  to  say  the 
least.  It  also  can  get  to  be 
very  expensive,  as  these  little 
things  cost  around  2  bucks 
each.  Now  you  have  to  get 
switches  for  each  one  and 
then  run  all  the  wiring  to  the 
switches.  If  you  want  to  do 
logic  with  the  switches,  you 
will  have  to  build  up  a  heck 
of  a  lot  of  relays  to  do  your 
logic  work  for  you.  For 
example,  if  you  want  a  circuit 
to  operate  when  you  have  7 
characters  in  a  row,  you  must 
first  have  seven  of  these  bars 
in  your  machine  that  have  the 
characters  you  want  coded  on 
the  ends  -  that  is,  you  either 
buy  them  for  your  catlsign  or 
you  buy  the  ones  that  have 
alt  the  fingers  on  them  and 
break  off  the  ones  you  don't 
want  Once  you  set  it  up,  you 
have     had     it;    you    cannot 


change  anything.  What  I  am 
trying  to  get  over  is  that  it 
can  get  expensive  and  really 
complicated  with  a  fully 
loaded  stunt  box.  If  you 
don't  have  a  machine  with  a 
stunt  box,  you  can't  do  it. 
After  playing  around  with 
this  idea,  I  decided  to  come 
up  with  an  electronic  stunt 
box  that  could  be  used  with 
any  machine  and  could  also 
be  changed  to  any  character 
combination  that  I  wanted* 
Since  hams  like  to  have 
names  for  these  circuits,  1  will 
call  it  the  ESB-1,  that  is, 
Electronic  Stunt  Box  One. 
This  little  circuit  will  do 
everything  that  any  mechani- 
cal stunt  box  can  do  and  do  it 
better,  faster,  cheaper,  and 
easier. 

Since  by  now  almost  all 
RTTY  people  know  what  a 
UART  is,  I  will  not  go  into 
the  merits  of  one  and  how  it 
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Fig,  L  ST-6  to  SELCAL  interface. 


works.  You  will  get  an  added 
benefit  using  the  SELCAL 
with  a  UART,  as  not  only 
does  it  enable  you  to  have  an 
electronic  stunt  box,  but  it 
also  will  help  in  cleaning  up 
the  received  signal  for  better 
copy,  I  will  go  over  the  cir- 
cuit to  explain  how  it  oper- 
ates- 

The  UART  is  a  Gl  AYS 
1013  that  converts  the 
incoming  teletype  signal  to  a 
parallel  signal.  That  is,  it 
receives  the  serial  signal  and 
puts  the  bits  out  on  five 
separate  lines-  The  UART  has 
been  wired  to  copy  a  5  bit 
code  (Baudot).  The  second 
half  of  the  UART  now  con- 
verts it  back  to  serial  again  so 
that  it  can  drive  the  TTY 
machine  loop.  The  five  bits 
are  on  pins  1 2, 1 1 ,  1 0,  9,  and 
8.  Pin  12  is  the  first  bit  and  8 
is  the  fifth  bit.  Note  that 
these  five  lines  are  wired  to  a 
pair  of  9311  (74154)  one  of 
sixteen  decoder/ demulti- 
plexers. Pins  20,  21,  22,  and 
23  of  the  9311s  are  the 
address  lines  of  these  chips. 
Pins  18  and  1 9  are  the  enable 
pins.  Pins  1  through  17,  with 
the  exception  of  pin  12,  are 
the  output  pins.  The  outputs 
are  all  active  low  -  that  is, 
when  they  are  addressed, 
they  will  go  low;  all  other 
times  they  will  be  high.  Only 
one  output  pin  at  a  time  can 
go  low,  and  then  only  when 
that  chip  is  enabled  by  pull- 
ing both  enable  pins  18  and 
19  low.  In  this  circuit,  I  do 
not  pay  attention  to  what 
case  the  machine  is  in,  as  it 
can't  really  tell.  I  will  assume 
that  it  is  always  in  lower  case 
letters.  Check  the  truth  table 
in  Table  1  and  you  will  see 
what  lines  address  the  output 
pins.  For  example,  if  pins  20, 
21,  22 j  and  23  are  all  low, 
and  the  two  enable  pins  are 
low,  output  pin  number  1 
will  go  low.  If  pin  23  is  high, 
and  22,  21,  and  20  are  low, 
and  both  enables  are  low, 
output  pin  2  will  go  low*  This 
is  a  BCD  code,  with  pin  23 
being  the  least  significant  bit 
and  20  the  most  significant 
bit.  Bit  number  5  from  the 
UART  is  connected  to  one  of 
the  enable  pins  (18)  of  num- 
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, 
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ber  1  9311  and  then  inverted 
through  the  7404  to  pin  18 
of  the  other  chip.  What  this 
does  is  address  chip  number  1 
when  the  fifth  bit  from  the 
UART  is  low  and  address 
chip  number  2  when  the  fifth 
bit  is  high.  The  DAV  (data 
available)  output  of  the 
UART  is  connected  to  the 
other  enable  pin  (19)  of  both 
9311s. 

Now  the  data  is  put  on  the 
parallel  lines  from  the  UART; 
this  addresses  the  proper  chip 
for  which  character  you  want 
from  it.  Now  the  DAV  line 
from  the  UART  goes  low, 
enabling  the  second  enable 
pin  on  the  9311,  telling  it  to 
decode,  as  data  is  on  the  line 
and  it  is  addressed.  This  will 
put  a  low  level  on  one  of  the 
output  pins  of  that  chip, 
depending  on  which  character 
is  being  received  by  the 
UART. 

The  DAV  line  also  ties  to 
the  7404  and  the  7400,  pin 
12.  The  7404  inverts  the 
DAV  signal  and  clocks  the 
parallel  lines  into  the  transmit 
part  of  the  UART  and  also 
feeds  back  into  the  UART 
RDAV  (reset  data  available 
line).  This  wilt  cause  the  DAV 
line  to  go  high  and  inhibit  the 
9311s.  Now  the  output  that 
went  low  on  the  proper  931 1 
will  go  high.  You  can  see  that 
this  gives  us  a  fast  pulse  out 
of  the  9311s  that  is  just  long 


flip-flop  that  is  tied  to  that 
line*  Table  2  shows  the 
Baudot  code  that  is  related  to 
the  parallel  lines  on  the  out- 
put of  the  UART. 

This  SELCAL  is  designed 
to  work  with  the  ST-5  or 
ST-6  terminal  unit-  In  the 
May  issue  of  the  RTTY 
Journal,  Irv  Hoff  has  a  circuit 
of  how  to  modify  the  ST-6  to 
use  the  UART.  All  it  consists 
of  is  the  removal  of  the  2200 
Ohm  resistor  that  is  con- 
nected to  the  base  of  the 
driver  transistor  MJE  340. 
Fig,  1  is  a  copy  of  this  circuit 
modification,  Connect  the 
output  of  the  op  amp  sficer 
to  the  input  of  the  SELCAL 
pin  4  and  then  the  output  of 
the  SELCAL  pin  6  to  the 
base  of  the  drive  transistor. 
The  input  to  the  SELCAL 
keys  the  2N706,  gets  inverted 
by  the  7404>  and  drives  the 
UART  through  pin  20.  The 
pulses  always  get  through  the 
UART  and  come  out  pin  25* 
This  is  again  inverted  by  the 
7404  and  tied  to  one  input  of 
the  two  input  7400  NAND 
gate.  The  other  input  of  this 
NAND  gate  is  connected  to 
the  Q  output  of  flip-flop 
number  4B.  This  output  is 
tow  so  that  no  pulses  will  get 
out  of  the  SELCAL  and  the 
magnets  will  be  held  in  the 
mark  hold  mode.  Transistor 
Q1  is  2N706  and  it  monitors 
the  autostart  relay  in  the 
ST-6.  Pin  15  of  the  SELCAL 


of  Q5  in  the  ST-6,  When  the 
ST-6  relay  is  not  picked  up, 
you  will  have  a  positive  12 
volts  coming  in  and  this  will 
turn  on  Ql.  The  collector  of 
Q1  will  go  low  and  hold 
flip-flop  number  4B  reset. 
This  puts  pin  9  of  this  flip- 
flop  low  and  keeps  the  out- 
put and  gate  7400  from 
passing  any  data  to  the  key- 
ing transistor  of  the  ST-6. 

When  the  ST-6  autostart 
relay  picks  up,  the  collector 
of  Q5  in  the  ST-6  will  go  to 
negative  12  volts.  This  turns 
off  transistor  Ql  in  the 
SELCAL  and  the  collector  of 
this  transistor  now  goes  posi- 
tive and  takes  off  the  reset 
hold  on  the  number  4B  flip- 
flop.  Data  will  still  not  get 
through  the  SELCAL  as  the 

O  output  of  the  flip-flop  is 
still  low  until  it  is  toggled. 
You  will  note  that  the  col- 
lector of  Q1  was  not  only 
holding  the  reset  of  flip-flop 
4B,  but  also  the  reset  on 
flip-flop  number  1A  through 
the  two  7408  AND  gates. 
Flip-flops  1,  2,  3 j  and  4  are 
all  connected  in  series  so  that 
the  flip-flop  ahead  of  it  is 
holding  its  reset  low  and 
therefore  its  Q  output  will  be 
low.  When  in  this  mode,  no 
pulses  will  be  able  to  toggle 
any  of  the  flip-flops.  When 
transistor  Ql  collector  goes 
high,  it  removes  the  reset 
from  flip-flop  number  1A. 
The     DAV     line     from     the 


counter  as  it  cannot  get 
through  the  7400  NAND 
gate,  because  flip-flop  1A  is 
holding  one  of  the  gates  low. 
On  the  reception  of  the  first 
FIGS  character,  flip-flop  1A 
gets  toggled,  the  Q  output 
goes  high,  and  now  will  let 
the  DAV  line  toggle  the 
counter.  The  0  output  also 
removes  the  reset  from  flip- 
flop  1 B,  enabling  it  to  be 
toggled  if  the  next  character 
is  an  A.  The  Not  Q  output  of 
flip-flop  1A  is  tied  back  to 
the  K  input  and  prevents  it 
from  being  toggled  anymore 
if  you  send  another  FIGS.  It 
also  removes  the  reset  on  the 
7490  counter  so  that  the 
pulses  from  the  DAV  line  will 
now  increment  the  counter 
each  time  tile  DAV  line  goes 
high.  Now  follow  the  chain 
down  the  flip-flops  and  you 
will  see  that  each  character  in 
the  string  of  FIGS  A,  S, I,  A, 
O,  and  U  will  toggle  flip-flops 
1  A,  IB,  2A,  2B,  3 A,  3B,  4A, 
and  finally  4B,  Flip-flop  4B 
will  turn  on  the  LED,  show- 
ing you  the  SELCAL  is 
active,  and  puts  a  positive  on 
the  7400  NAND  gate,  allow- 
ing the  data  to  get  out  of  the 
SELCAL,  key  the  ST-6  driver 
transistor,  and  print  on  your 
machine  on  the  very  next 
character  after  the  U. 

Let's  go  back  to  the 
counter,  The  7490  counts  the 
characters  that  come  in  after 
the  FIGS  is  received.  This  is 


167 


so  that  you  must  make 
ASIAOU  in  six  characters  or 
the  whole  chain  of  flip-flops 
gets  reset  via  pins  8  and  9  of 
the  counter,  through  the 
7400  NAND  gate  and  the  two 
7408  AND  gates.  You  must 
now  start  all  over  with  the 
FIGS  to  get  the  chain  going 
again.  You  must  send  these  7 
characters  in  a  row  and  in  the 
proper  sequence  in  order  for 
the  SE1XAL  to  operate.  If  it 
were  not  for  the  counter,  the 
chain  would  sit  there  and  just 
wait  for  the  characters  to 
come  through.  Whenever  it 
did  sense  these  seven  in 
sequence  (even  though  you 
had  hundreds  of  characters  in 
between  the  valid  ones),  it 
would  turn  on.  The  NE555 
timer  is  just  set  up  for  a  clock 
for  the  UART.  it  is  adjusted 
for  32  times  the  baud  rate 
that  you  want  to  receive  and 
then  flip-flop  5A  divides  it  by 
two  so  that  it  is  a  symmetri- 
cal clock  pulsing  the  UART. 


The  UART  wants  to  get 
pulsed  16  times  the  baud  rate 
you  are  receiving.  I  run  my 
machine  at  100  wpm  or  75 
baud,  75  times  16  is  1200, 
and  that  is  my  clock  fre- 
quency at  the  UART,  The 
simple  little  power  up  circuit 
using  diode  D1,  resistor  R4, 
and  capacitor  C3  insures  that 
every  time  I  turn  the  power 
on  the  SELCAL,  it  will  reset 
all  the  flip-flops.  The  way  it 
works  is  that  when  power  is 
first  turned  on,  all  the  gates 
and  flip-flops  will  come  up  to 
power  before  the  gate  on  ptn 
5  of  the  7408  AND  gate.  This 
is  due  to  the  fact  that  the 
capacitor  tied  to  this  pin  is 
short  circuited  until  charged 
and  will  hold  this  pin  low 
long  enough  to  reset  the  flip- 
flops.  You  can  fool  this  cir- 
cuit if  you  turn  the  power  off 
and  then  on  again  before  the 
100  uF  capacitor  has  a 
chance  to  discharge.  Once  the 
SELCAL  is  turned  on,  it  wi 


not  shut  off  until  you  turn 
the  power  off,  push  the  reset 
button,  or  the  ST-6  autostart 
relay  drops  out.  Any  one  of 
these  will  reset  all  the  flip- 
flops  and  now  you  will  have 
to  do  the  whole  thing  all  over 
again, 

A  friend  of  mine  asked  me 
if  I  could  come  up  with  a 
circuit  tike  this  that  could  be 
easily  changed  to  any  7  char- 
acters you  wanted,  be  simple, 
and  above  all,  be  reasonable 
in  price.  1  looked  up  the  price 
of  all  the  chips  and  came  up 
with  a  fantastic  price  for 
everything  (including  the 
UART,  resistors,  and  capaci- 
tors) -  less  than  $35.00,  This 
does  not  include  the  power 
supply  or  the  board  to  mount 
the  chips  and  the  sockets  for 
them.  I  hope  to  lay  out  a  PC 
board  and  make  it  available 
for  somewhere  around  $8,00, 
depending  on  my  costs.  The 
power  supply  needs  a  good 
regulated  5  volts  at  300  mA 


Fig.  2.  ESB-L  Parts  list:  1  -  UART;  2  -  9311174154;  1  -  7400;  1  -  7404;  1  -  7408;  7  - 
7473;  2  -  7490;  1  -  555;  2  -  2N7Q6;  3  -  1N914;  J  -  LED. 


and  negative  12  volts  at  10 
mA,  I  am  sure  this  will  not 
strain  any  power  supply  that 
you  are  using  for  your  ST-6, 
This  circuit  can  be  expanded 
to  any  amount  of  characters 
that  you  would  want  by 
simply  adding  flip-flops  and 
changing  the  counter  to  what 
you  would  want  to  count.  A 
turn-off  of  4Ns  is  incor- 
porated by  switching  in  the 
other  flip-flops  and  separate 
counter  so  that  when  you  get 
four  Ns,  you  pulse  the  reset 
and  turn  off  the  chain  of 
flip-flops,  I  am  sure  that  this 
circuit  wilt  save  many  rolls  of 
paper  that  get  tossed  out  of 
your  machines  when  you  are 
in  the  autostart  mode  and  not 
home  and  some  CW  station 
happens  to  get  your  machine 
going  with  line  feeds,  I  moni- 
tor the  Navy  Marine  Corps 
MARS  frequencies  and  was 
shocked  one  time  when  I 
came  home  from  work  and 
heard  a  RTTY  station  just 
sending  out  test  pulses;  every 
one  of  them  to  my  machine 
was  a  line  feed,  I  must  have 
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Table  2  Truth  table,  5  bit  TTY  code. 


Bit 


Character 


Bit 


Character 


rolled  up  50  feet  of  paper  off 
the  floor  back  on  to  the 
spool.  My  wife  would  not  go 
near  the  machine  for  a  while, 
as  she  thought  the  dumb 
thing  was  going  to  blow  up. 
This  circuit  should  make 
autostart  stations  feel  a  bit 
more  at  ease  knowing  that 
their  machine  is  not  going  to 
print  unless  it  hears  their  call- 
sign  or  any  other  combina- 
tion of  7  characters  that  they 
want  to  choose.  ■ 
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S*nd  for  complete  detail*.  Priced  at  only  $395.00 
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INDOOR  ANTENNAS 

For  2  meters -Uses  recently  developed 
Electromagnetic  Stripping.  Adheres  to 
anything.  Hide  behind  door,  picture*  etc 
3  EL  Beam  S9.95*  V*  Vert  S7.95 
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TUALATIN  VALLEY  LABS 
18285  IMW  Parkview 

Portland  OR  97229 
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For  dipoles,  beams,  inverted  "V'\ 
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*  Center  insulator  with  BALUN  $13*50 
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13,50 
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Not  a  Cheap  Clock  Kit  S1 7. 45 

Includes  everytfting  eteept  case,  2 -PC 
boards.  6-50"  UED  Displays  5314  dock 
chip,  transformer,  all  components  and 
full  instructions  Same  dock  kit  with  -80* 
displays.  522JS 


Frequency  Counter  Kit 

Covers  audio,  ultrasonic  and  lowaoudtor 
bind  10  Hi  to  2 .5  MHi  typ  Dual  channel 
nigh  sensitivity  *25  millivolts  Cfystai 
controlled  clock  Can  be  p reseated  for 
high*/  frequency  6-. 50"  digits  Full  in- 
structions. Less  power  supply     £40.00 


60  Hz  Crystal  Time  Base 

Kit  $4.75  Converts  digital  docks 
from  AC  ftne  frequency  lo  crystal  time 
base  DutstandJfto  accuracy  Kit  incudes: 
PC  board,  MM53&9.  crystal,  resistors. 

capacitors  and  trimmer. 


Digital  Temperature  Meter  Kit 

Indoor  and  outdoor.  Automatically 
switches  back  and  forth.  Beautiful,  50" 
LED  readouts.  Nothing  ilka  it  available. 
Needs  no  additional  parts  for  complete, 
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-JOCfF,  air  or  liquid.  Very  accurate 
Complete  i  nstr  uct  to  rts .  $39.95 
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PROM  Programmer  Memory  expandable 
Complete  docum entail n  mci  issemory 
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Manual  Brand  new.  Complete  inte- 
grated circuit  data  selector  from  all  manu- 
facturers 1264  page  master  rei.  guide  to 
tha  latest  IC's  Including  microprocessors 
and  consumer  circuits  17,000  cross 
references  for  easier  sourciog  of  hard  to 
get  pans.  S30 .00  with  free  update  service 
thru  1977.  Domestic  postage  add  £2.00 
Foreign  $6.00 
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Complete  kit  of  paTO  to  build  the   ELF1 
Including  CDP1802  and  users  manual  as 
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Clock  Modules 

Complete  alarm  clocks  ready  to  hook  up 
with  transformer  and  switches  Very  com- 
pact with  50"  and  84*  digits 
MA1002A,  C  or  E  ,5C  3  195 

1 02 P3  Transformer  5  2.25 

MAT010/V  CorE  W"  S1 1.95 

102P2  Transformer  S  2.25 

SpeciaJ  transformer  and  *x  swrtcnes  when 
pufcHaatfJ  wift  nwflufr  $  2,95 

Stopwatch/Timer  Kit  $55.00 

4  Digrt.  7  function  programmable  stop- 
wndVtime? ,  Two  PC  boards,  corryomnii 
and  OS!,  Crystal  controlled  this  kit  is 
excellent  for  rally  and  events  as  well  as 
navigational,  photography  and  tor  appli- 
ance control, 


Auto  Clock  Kit  $15.95 

DC  clock  with  4-50  displays  Uses  Na- 
tional MA  1 01 2  module  *<th  alarm  option 
Crystal  time  base  PC  boards  and  full  in. 
sf  ructions  Add  13. 95  for  a  beautiful 
dark  gray  case  ready  to  install  This  is 
I  he  best  value  available  anywhere! 


TERMS:   55.00  mm   order  U.S.  Funds   Calif  residents  add  6%  (si.        FREE    Send  For  your  copy  of  our  1977 
BankAmeucard  anil  Master  Charge  accepted,  QUEST  CATALOG.  Include  13c  stamp 
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Corrections 


I  read  the  article  "Have  You  Used  a 
Triac  Yet?'*  In  the  October  '76,  73 
Magazine. 

You  seem  to  have  conveyed  the 
wrong  notion  of  holding  current. 

This  current  is/ror  a  gate  current.  It 
flows  from  anode  1  to  anode  2. 

Once  the  gate  current  has  triggered 
anode-anode  current,  one  could  cut  its 
gate  current  to  zero  (open  circuit)  and 
anode  current  would  continue  to 
flow. 

The  only  way  to  stop  it  is  to 
increase  the  resistance  in  series  with 
the  anode-anode  supply,  until  the 
current  flowing  drops  below  a  certain 
critical  value.  This  is  the  holding 
current. 

More  usually,  one  removes  the 
supply  voltage  by  using  an  ac  or  a 
pulsing  dc  source, 

Michael  Murphy  VK6ZCX 

Wembley  Downs 

Western  Australia 

I've  noticed  a  few  corrections 
which  should  be  made  to  my  article 
("Build  a  Counter  for  Your  Re^ 
ceiver")  in  your  October,  1976,  issue. 
In  Fig.  2,  the  output  of  the  ST98B 
should  be  connected  to  the  following 
input  and  the  Ik  resistor,  but  not  to 
ground  In  Fig.  8,  the  emitter  of  the 
first  HEP! 5  should  be  connected  to 
the  junction  of  the  2  1 500  pF  capaci- 
tors, but  not  to  its  base.  The  connec- 
tion dots  indicating  +5  V  connected 
to  pin  14  of  two  of  the  7490s  should 


be  removed.  Relative  to  the  power 
supply  design  shown  in  Fig.  9,  I  found 
that  removing  about  7  feet  of  wire 
from  the  secondary  of  the  recottv 
mended  power  transformer  allowed 
the  regulators  to  run  much  cooler. 
This  seems  to  be  an  ideal  way  of 
obtaining  low  cost  power  transformers 
for  home  computers. 

Jack  Regula  WA3YGJ 
FreeviHe  NY 

Please  note  the  following  eorrec 
tions  to  "Mobile  Smokey  Detector" 
t  Holiday,  1976): 

1.  In  Fig.  2,  the  circuit  diagram,  the 
resistor  connected  to  pin  14  of  the 
CD4Q11A  integrated  circuit  is  100 
Ohms.  It  Is  a  decoupling  filter, 

2.  The  location  of  the  detector  crystal 
and  modulator  diode  are  in  conflict  in 
Figs.  2  and  3.  The  locations  in  Fig,  3 
are  correct. 

3,  The  tips  of  the  diodes  shown  in  Fig, 
3  appear  to  touch  the  inside  wall  of 
the  circular  waveguide,  which  is  cor- 
rect, but  part  of  the  drawing  was  left 
off,  to  Indicate  that  sleeves  which 
make  good  electrical  contact  should 
be  installed.  These  may  be  con- 
structed from  brass  pipe  obtained  in 
model  shops.  The  pipe  has  an  inside 
diameter  which  tightly  slides  over  the 
diode  tips, 

4,  Please  do  not  plan  on  getting  on  the 
X  band  frequency  or,  for  that  matter, 
on  any  frequency  without  a  license. 
The  implication  that  a  license  might 


not  be  required  was  the  editors',  not 
WlSNN's. 

5.  Parametric*  400075  Schottky 
diodes  may  be  purchased  from 
Parametrics,  Inc.,  of  Winchester, 
Massachusetts,  or  Microwave  Asso- 
ciates, of  Burlington,  Massachusetts. 
Both  of  these  manufacturers  have  a 
minimum  order  requirement,  and  may 
not  be  too  sympathetic  to  selling  pairs 
of  diodes,  K1NAY,  25  WestfiekJ 
Roadr  Natick,  MA  01701,  has  a  sales 
schedule  for  pairs  of  these  diodes, 
which  may  help.  1N23E  diodes  will 
work  well  in  both  places,  but  care 
must  be  used  in  biasing  and  with  the 
switching  levels.  Use  them  as  a  last 
resort. 

Stirling  M.  Olberg  WtSNN 
Waltham  MA 

The  first  two  articles  read  after 
scanning  the  January,  1977,  issue 
were:  "Dirt  Cheap  Regulation/'  and 
"Behavior  Mod  for  the  HM-102/' 

In  the  first  article,  the  author  did 
not  follow  his  own  parameters  for 
criteria  when  he  loaded  the  supply  to 
1.2  A  for  30  mA  residual  ripple.  With 
any  kind  of  Beta  on  the  two  tran- 
sistors, the  regulation  should  be  better 
than  that.  Also  not  mentioned  is  that 
the  emitter  of  T1  has  residual  ripple 
{output  ripple]  which  is  in  phase  with 
the  base  ripple  and  so  is  degenerative, 
further  reducing  ripple.  The  C  to 
reduce  ripple  in  the  regulator  would 
be  far  more  effective  and  smaller 
(cheaper)  if  placed  at  the  base  of  T1f 
instead  of  as  illustrated  before  the 
isolating  resistor.  Of  course,  if  current 
limiting  is  also  used,  some  isolation 
from  T1  base  would  be  advisable  after 


C.  This  convenience  and  security  can 
be  easily  secured  by  a  small  value 
resistor  in  the  negative  return  lead  and 
an  IMPN  transistor  with  collector  con- 
nected to  T1  base.  Also,  it  might  be 
mentioned,  since  we  are  going  to  the 
junk  box,  that  zeners  and  conven- 
tional diodes,  both  germanium  and 
silicon,  can  be  combined  for  precise 
values.  The  literature  also  provides  the 
information  so  that  the  combination 
will  be  less  temperature  dependent. 

As  for  the  fine  article  on  modifying 
the  HM-102-1,  there  is  an  error  in  the 
drawing.  Some  of  the  boys,  quick 
with  the  soldering  iron,  might  proceed 
at  once,  looking  at  the  manual  and  the 
drawing.  The  new  lead  (white)  to  R4 
does  not  go  to  pin  5  of  SW2,  but 
remains  at  pin  4.  The  red  lead  should 
be  shown  from  B  to  pin  5. 

Frank  C.  Ruland 
Oklahoma  City  OK 

With  regard  to  my  article  "Digital 
Autopatch"  (April.  1977),  I  would 
like  to  point  out  the  following: 

1.  "Totichtone"  is  a  registered  trade* 
mark  of  AT&T, 

2.  In  the  caption  for  Fig,  6,  the 
following  should  be  deleted:  J*R5,  03 
not  used.  Highest  R  =  31;  highest  C" 
20", 

3.  On  the  third  page  of  the  article, 
column  1t  line  10.  should  read,  "to  7. 
The  74193  loads  a  T  ". 

4.  In  Fig.  9(b),  "17"  should  read 
"LI".  Please  note  that  ihe  configura- 
tion for  the  2N3904  transistor  was 
inadvertently  omitted  (although  the 
pads  are  shown). 

E.  E.  BuffingtonW4VGZ 
Burlington  NC 


Ham  Help 


The  Laundale  Amateur  Radio  Club, 
a  newly  formed  youth  oriented  organ- 
ization, seeks  your  assistance  in 
acquiring  equipment  We  need  all 
types  of  usable  equipment  (VHF 
antennas,  keyers.  matchboxes,  etc.)  to 
get  our  members  on  the  air,  We  are 
lacking  funds,  so  a  nice  low  price  tag 
or  a  donation  would  be  well  appre- 
ciated, Help  a  young  ham  and  send 
your  info  to: 

Dennis  J.  Gazak  WA3SZQ 

President  Laundale  ARC 

321  Stevens  Street 

Philadelphia  PA  19111 

Will  be  glad  to  help  any  County 
Hunter  with  Dukes  County,  Mass. 
during  1977  on  80-40  20,  Just  drop 
me  a  note  for  a  steed. 

Duncan  Kreamer  W1GAY 

Sox  637 
Vineyard  Haven  MA  02568 

I  have  an  HW-J6  CW  transceiver 
and  would  like  to  operate  it  on  the 
i went y  meter  CW  band.  I  have  heard 
there  is  a  modification  to  change  the 
15  meter  portion  to  the  20  meter 
portion,  but  am  unable  to  find  any 
info  on  it.  Can  someone  help? 

Ahrin  S.  Koslofsky  WB2CUP 

2105  Rock  away  Parkway 

Brooklyn  NY  11226 


Wanted:  a  small  lightweight  QRP 
transmitter  for  40  meter  CW  opera- 
iron,  12  V  dc  or  ac  line  okay.  Write 
giving  full  particulars.  Needed  by 
June. 

James  Kates  WB8TCC 

360  North  Hubbard  Hall 

Michigan  State  University 

East  Lansing  Ml  48824 

I  would  like  io  get  in  touch  with 
someone  who  knows  his  stuff  on  the 
Central  Electronics  100  V  transmitter. 
Td  like  to  try  for  repair  advice  by 
mail,  or  I'll  phone.  Alternatively,  is 
there  a  commercial  repair  outfit  who 
could  handle  it  within  a  reasonable 
drive  of  North  Jersey?  Thanks  much 
for  any  help. 

JoeG>  Koosman  K2GFH 

54  Brookside  Terrace 

North  Caldwell  NJ  07006 

Could  you  show  a  circuit  diagram 
of  an  80/40  meter  receiver  suitable  for 
CW  communications?  It  should  have 
selectivity, 

Benjamin  Diaz,  Jr.  W&4VEZ 
2870  SW  123  Ct. 
Miami  FL  33175 

Try  ''Novice  Q  &  A "  for  the  receiver 
tips,  and  January,  73,  pg.  ISO,  for  a 
simpfe  transmitter,  —  Ed. 


I  would  like  to  appeal  to  your 
readers  for  technical  advice  on  con- 
verting a  Hammarlund  FM  50a  corrv 
mercial  transceiver  to  2  meters.  I  am 
especially  wondering  about  the  1st 
local  oscillator  in  the  receiver  section, 

Steve  Royer 

114  Sunset  9\. 

Greenville  FL  62246 


Need  help  in  designing  and  finding 
parts  UC&,  etc.)  for  a  solid  state 
crystal-calibrated  signal  generator  3-30 
MHz  and  FM  88-108  MHz  and  crys- 
1. 1 1  controlled  19  kHi,  4,5  and  10/7 
MHz. 

Ford  L  Secrist  WA3CWZ 

355  H.  Wash.  St 

Easton  MO  21601 


Tracking 

the  Hamburg  lar 


RIPPED  OFF:  Motorola  VHF  FM 
Transceiver.  "Modar  Triton"  Series, 
Model  #D23ABA1820A,  modified; 
Serial  #LM049T.  Serial  Numbers  & 
Model  M umbers  are  engraved  on  the 
back  and  inside;  also  name  "W,  L> 
Call,"  amateur  cslteign  "WA4ZSJ," 
and  driver's  license  number  "KY 
0400887-553-475-6."  Unit  is  dis- 
tinguished by  faded  white  case  with 
word  "SAL V AG"  scratched  into  top 
of  case,  inside  contains  custom  modi- 
fica  tions.  Value  $450.  Contact 
WiHiam  L  Call  WA4ZSJ,  Box  2740 
University  Station,  Murray  KY  42071. 

TAKEN:  Swan  Model  400  transceiver, 
%fn  100801,  grey  case,  from  my  car  on 
the  morning  of  February  10,  1977,  at 
my    office.    City   of    Industry,   Cali- 


fornia. Neither  the  406  tuning  head 
nor  power  supply  were  taken;  hence, 
the  thief  or  whoever  buys  the  trans- 
ceivers might  be  looking  for  such 
items.  Ira  Bechtold,  17137  East  Gale 
Ave.,  City  of  Industry  CA.  Refer  any 
info  to  Sheriff's  Dept.,  Detect i we 
Bureau,  (213)  330-3322,  file  no, 
577-02681  1424^696. 


HIJACKED:  Clegg  FJVU3  2  meter 
transceiver,  s/n  750117.  Passenger 
window  was  smashed  on  my  locked 
car  while  at  a  restaurant  in  Lowell, 
Mass-,  on  January  15,  1977.  This  unit 
has  engraved  on  upper  rear  the  mark- 
ings A977.  Emile  T.  Timko  W30HX, 
5  West  t7th  Street,  Hazleton  PA 
18201. 
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Radio  Hut 

Money    back    guarantee.       NO    COD'S.       Texas 
residents  add  5%  sales  tax.     Add  5%  of  order 
for  postage  and   handling.    Orders  under  $15.00 
add    75   cents.       Foreign   orders   add    10%   for 
postage. 

For  your  convenience,  cell  your  BankAmericard 

or  Master  Charge  orders  in  on  our  Toll  Free  Watts 
Line:  t-flOO-527-2304,  Texas  residents  call  col- 
lect:  1-214-271^8423. 


master  charge 

TMI   IHTM4AHK  CA#B 


P.  O,  Box  64783 
Dallas,  Texas  75206 


yw 


BankAmericard 


ftt/f&JW   fat* 


PLASMA   DISPLAY   KIT 

Kit  Includes:    12  digit  display   .4"  Charac- 
ter Power  supply  for  display 

above    Complete    specs    for 
hookup. 

Line  cord  Not  Included.  ONLY  $  3.95 


WATERGATE  SPECIAL 

Telephone   Relay   automatically    starts  and 
stops  tape  recorder.  No  batteries  required. 
Kit  complete  with  drilled  P.C.  Board, 
Parts  and  Case  ONLY  $9.95 


CLOCK    KIT 

Kit  includes  •  LT701  cfock  module 

•  Power  Supply 

•  Punched  case 

•  12  or  24  hour  operation 
Complete  except  for  line  cord 

LT701E     12  hour  clock 
LT701G     24  hour  clock 

ONLY  S14.95 


HARDWARE 

New,   includes   2-56,   4-40,   6-32    and  8-32 
screws   and   nuts.   A  very  usable  selection. 

%  pound    $1.50 

1    pound     S2.60 


L  S 

74LSO0 

.25 

74LS02 

,25 

74LS04 

30 

74LS08 

.25 

74LS10 

.25 

74LS11 

.32 

74LS20 

.31 

74L52T 

33 

74LS22 

.33 

74LS27 

.30 

74LS30 

31 

74LS32 

.33 

74LS37 

.40 

74LS3B 

3b 

74LS74 

49 

74LS90 

£5 

74LS132 

90 

74  LSI 38 

.89 

74 LSI 39 

.89 

74LST55 

.90 

74LS157 

1.00 

74LS162 

1.39 

74LSI63 

i  jy 

74LS175 

1.09 

74LS193 

1.09 

74LS258 

1.09 

74LS367 

.70 

74LS368 

70 

CMOS  SALE 


CD4000  ,16 

CD4001  .16 

CD4002  .16 

CD4007  .16 

CD4009  45 

CD4010  ,45 

CD4011  .16 

CD4012  .16 

CD4013  .29 

CD4014  .75 

CD4015  .75 

CD4016  29 

CO4017  M0 

CO4018  .80 

CD4019  .39 

CD4021  ,90 

CO4022  .90 

CD4024  .70 

CD4025  .19 

CD4027  .39 

CD4028  .75 

CD4029  .99 

CD4Q30  ,16 
CD4034  2.30 

CD4035  ,99 


CD4040 

1.00 

CD4041 

-69 

CD4042 

.59 

CD4043 

.60 

CD4044 

-59 

CD4047 

.59 

CD4049 

.35 

CD4050 

.35 

CD4051 

.90 

CD4053 

,90 

CD4056 

1.00 

CD4058 

.90 

CD4060 

1,00 

CD4066 

.69 

CD4069 

.30 

CD4071 

.16 

CD4076 

,99 

CD4116 
CD4507 

CD4512 
CD4516 
CD4518 
CD4520 


.39 
.40 
.50 

.85 
.85 
.85 


Memorex  computer  boards 

with  IC's,  diodes,  transistor, 

etc.   5  Boards  containing 

100-200IC's 

ONLY  $4.25 


MK  5005 

4  digit  counter/latch 
decoder;  7  segment 
output  only.   24  pin 
dip  with  specs. 

$  8.00  EACH 


RCA   200V    115W 

NPN  Transistor 

ONLY  $.95 


PROJECT  CASES 


Small 

M«d. 

Lirge 

$1  50 

$2JO0 

42.7B 

U  2-1/2" 

&<2" 

02-ira 

W  4*3*4* 

W-4-7/S" 

W7" 

H  1  7/S" 

H-3tr?-< 

H-«" 

Aif  cans 

t\»v*  *  if  oped  front .  iwtii  1b 

with  btack  at  in  Me  finish. 

BRIDGE 
RECTIFIERS 


1  Amp 

6  Amp 

10  Amp 

25  Amp 


50V 
50V 
50V 
50V 


.85 
1.10 
1.25 
1,39 


UNSCRAMBLER   KIT 
for  a/f  Scanners 

•  Tunes  easily 

»  Full  instructions  included 

•  Easy  to  install 

•  3Y*"x3ft"x1)4" 

ONLY  S14.95 


REGULATORS 

7805  7818 

7806  7824 
7808  7905 
7812  7912 
7815  7915 

Your  Choice  $  .85 


VARIABLE  POWER  SUPPLY  KIT  NO.  1 

*Continously  variable  from  5V  to  20V 

•Excellent  regulation  up  to  300  mil. 

*4400  Mfd  of  filtering 

'Drilled  fiberglass  PC  Board 

"One  hour  assembly 

*Kit  includes  all  components 

'Case  included 

ONLY   $9.00 
VARIABLE  POWER  SUPPLY  KIT  NO,  2 
Same  as  above  but  with  1  amp  output,  also  with  case. 

ONLY   $12.00 


BATTERY  CLIPS 

Standard  9V  battery  clip  with 
4-1/2"  tinned  leads.  2S/$1.00 


TT  L 


7400 

7401 

7402 

7403 

74H04 

7404 

7406 

7408 

7409 

7410 

7411 

7413 

7420 

7421 

7423 

7425 

7426 

7427 

7430 

7432 

7437 

743B 

7440 

7442 

7443 

7444 

7446 

7447 

7440 

7450 

7451 

7453 

7454 

7470 

7472 


.17 
.17 
.17 
.17 
.25 
.17 


.17 
.17 
.17 

.25 

.45 

.17 

1  ' 

.35 

27 

29 

.17 

^5 

30 

35 

3h 

.17 

.60 

.60 

.65 

,85 

81 

81 

.20 

17 

17 

.17 

35 

.21 


74  73 

.2> 

7474 

35 

74  7S 

,55 

747S 

J5 

7480 

45 

7483 

M 

7485 

39 

7486 

.35 

7490 

,71 

7491 

.71 

7492 

,71 

7493 

.67 

7494 

.90 

7495 

,71 

7498 

,85 

74100 

96 

74121 

31 

74123 

£1 

74125 

-44 

74141 

,71 

74145 

57 

74151 

Jl 

74153 

£1 

74154 

37 

74181 

.91 

74163 

1.05 

74164 

1,05 

74174 

91 

74175 

1.40 

74130 

.76 

74161 

2.25 

74191 

1,20 

74192 

1.20 

74193 

9£ 

74195 

sb 

TRANSISTORS 
DIODES 


MJjODI 
2N2222 

JN2905 

2N4  4  00 

7NJ44  3  SCR 


3  ft  LQ 
I  .30 
6/1  43  0 
6/1.00 
4/1  .0  0 
1  S/J  jOG 
6/1  00 
6/1  .00 
3/1  -&0 

IS/1  J)0 
fO/L  00 


3  N4004 

I  N40Q  J 

1N4143    (1  N9!4>?0/1  DO 

JN201    VHhPreamp    .id 

D40C1    Pown  Dsrl 

8/1  .00 

*House  numbered 
and  PX.  Lead 


LINE 
ARS 


LM3D9K  35 
LM3  80  it  Pin)  .75 
LM3SQ  (14  Pin)  I -00 

LM3900  30 

LM710  -25 

LM71I  -25 

LM723  .40 

LM7  4J3  25 

NE555  .35 

NE556  J5 

NE565  .95 

NE5S6  35 

NE567  1.10 

1458  49 

RCA  30*3  .75 

75491  -25 

75492  35 


ORDER    BY    PHONE.    Charge    your 

order  to  BankAmericard  or 

Master  Charge. 

Use  our  Toll   Free  Watts 

1-800  527-2304 


RESISTORS 
Over  50,000,000 
in  stock 


*330  ohm 
470  ohm 
"  *880  ohrn 
1 K  ohm 
lJ2Kohm 
2  2K  ohm 
3JKohm 
4  TKoiwn 
63K  Ohm 
10*  ohm 
2yK  ohm 


2?K  ohm 
27K  ohm 
33 K  ohm 
39K  ohm 
43  K  ohm 
47K  ohm 
B2K  ohm 
100k  ohm 
t60K  ohm 
270K  ohm 


*1/BW  only 
"V2Wonly 

All  wiiiton  are  P.C   Lwd  but  are 

not  pult  olti 

100  mm   Ofdflr  tor  «ch  mim 


NO  MIX 


1Q0   99 


READOUTS 


FND70  ^"C.C. 
FND800  .8"CX, 
Tl  6  digit  array  C.C, 

3/1.00 
MAN  8  .3"CA  Yellow 

.89 
LT767  .7"C.C.4digit 
stick  3.25 


PC  BOARDS 


4  diyn  PCB  tor  FNDBO0  or  807 

6d.gi|  PCS  for  FND6O0  o*  807 

4  <*tgil  PCB  for  DL707 

6  Oi?f  PCS  it*  DL707 

4  *9*i  PCB  for  FND503  or  510 

e  rt-gj«  PCB  lor  f  ND&03  of  51 0 

4  digit  PCB  lor  DL747 

6  digit  PCB  for  DL?fl7 

4  digit  PCB  for  DL727&r  738 

6  dig  it  PCB  for  DL727  or  728 

4  d«gtl  PCS  for  FND3&9  or  70 


750 
3  50 
I  JO 

700 
£00 

3  00 
7  50 
3.00 
200 
3.00 
V75 


NOTE:  All  PC  Boards  ate  multiplexed 
fof  adding  Additional  digits. 


60  Hz  Crystal  Time  Base  Kit 

-  Kit 
enables  a  MOS  clock  circuit  to  op- 
erate from  a  DC  power  source.  Ideal 
for    car,    camper,    van,    boat.    etc. 

BOHi  output  with  an  accuracy  of 
.005%  (typ.J  Low  power  consump- 
tion 2.5  ma  (typ.).  Small  size  will 
fit  most  any  enclosure.  Single  MOS 
IC  oscillator/drVider  chip  5-15  volts 
DC  operation, 

ONLY  S4J5 

2  for     $9,00 


RADIO  HUT  GUARANTEE 

If  you  are  not  satisfied  with  any  of 
our  products  NO  MATTER  WHAT 
THE  REASON  we  offer  you  a  full 
money  back  guarantee  if  the  prod- 
uct or  products  are  returned  within 
14  days  after  you  receive  them. 
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TELENETMS 


TaENETICS 


wwmm 


©TOUCH-TONE    DECODER 


Teleneties  Model  7516-01  (patent  pending)  is  a 
Touch-Tone  Decoder  housed  in  a  half  cubic  inch ,  32 
pin  duaMivline  package.  Tone  signals  comprising 
the  sixteen  telephone  standard  2  of  8  codes  are 
received,  processed  and  output  as  logic  levels  on 
discrete  pins. 

Two  data  output  formats  may  be  pin  selected:  Dis- 
crete 7  of  W  or  Binary  coded  decimal  (BCD),  The 
BCD  outputs,  digits  Q  through  9.  appear  as  live 
parallel  lines  (8,  4,  2P  1  &  Clock)  in  a  positive  true 
logic  configuration.  The  six  non-decimal  characters 
appear  on  discrete  pins  in  either  output  mode. 
Additional  convenience  outputs  are  provided;  An 
ANY  DATA  that  goes  true  in  the  presence  of  any  valid 
input,  and  a  continuous  W  kHz  Clock  derived  from 
arunternal  quartz  crystal.  Peak  limited  square  wave 
signals  from  the  band  separation  fitters  and  en- 
veope  detected  speech  and  signal  pulses  are  pro- 
vided as  are  an  input  buffer  amplifier  and  Vz  voltage 
reference  outputs. 

The  751 6-01  combines  multi-layer  thick  film  hybrid 
techniques  with  a  proprietary  P-MOS  large  scale 
integrated  circuit.  All  are  silicone  encapsulated  in  an 
RFI  shielding  ceramic  and  metal  case,  Tenth  inch 
(0.1 )  pin  spacingson  .600  inch  row  centers  permits 
plug-in  installation  in  standard  IX.  sockets. 


Model  7516-01 


8115.00 


Order  by  telephone  or  mail 


1220  Majesty  Drive  Dallas.  Texas  75247 
(214)  634-7870  Texas  Wats  (800)  492-2842 


TOUCH-TONE  BW0DB1 

The  Teleneties  7603-01/02  I  self  con- 
tained Touch-Tone  Encoder  used  to  gen- 
erate standard  telephone  dual-tone  multi- 
ple frequency  (DTMF)  signals  Ideal  for 
manual  data  entry.  Signaling  can  be  af- 
fected in  3  ways:  standard  keyboard  (us- 
ing t  of  16.  2  ol  8.  or  parallel  binary 
coding);  access  I  mm  active  memory;  or  a 
hardwired  4  or  B  digit  numbers  sen!  upon 
AN  I  START  command-  Digital  input/ out- 
put terminals  can  be  interlaced  to  TTl  or 
MOS. 

Analog  tone  out  compatible  with  tele- 
phone system.  In  dash-Ot  unit  high  and 
low  band  tone  out  are  of  equal  power  m 
the  aash-02  the  high  band  frequencies  are 
at  3  dB  greater  than  the  low  band  to  com- 
pensate for  n>lt-off  in  long  lines. 


Models  76Q3-Q1/Q2 


824.25 


TRBIET1C8  KEYSWFTCH 

The  Teleneties  7635-01/02  Keyswjtch 
exactly  duplicates  the  familiar  telephone 
touch  tone  r  keyboard,  it  employs  a  seal- 
ed polyester  film  contact  matrix  tested  to 
over  10  million  key  operations  Key  travel 
and  operating  force  duplicates  the  stan- 
dard telephone  keyboard  The  Keyswitch 
provides  economics:!  and  efficient  mount- 
ing facilities  for  installation  of  electronics, 
thus  a  flowing  compact  packaging  of  input 
subsystems 

Models  7635-01  02  each  $9.00 


TEENETIfS 


C  MOS  MULTIPLEXERS 

The  Teleneties  7508  Multiplexers  are 
based  on  an  MOS  circuit  with  16  switches, 
drivers,  latches  and  decoders  on  die  The 
switches  are  analog  transmission  gates 
with  an  OK  resistance  of  less  than  60 
ohms,  and  maximum  spread  of  5  ohms 
among  the  16  switches  m  any  unit 
This  multiplexer  is  supplied  in  two  ver- 
sions: the  7508-01,  a  one  by  sixteen  posi- 
tion unit  and  the  7508-02.  a  two  by  eight 
position  unit  tor  balanced  switching 

Models  7508-01/02        each  $20.60 


SOUO  STATE  ANALOG  SWITCHES 

The  Teleneties  7507  CMOS  Switch  family 
or  components  is  based  on  an  MOS  circuit 
with  16  switches,  drivers,  latches  and  de- 
coders on  die.  The  switches  are  analog 
transmission  gates  with  a  maximum  ON 
resistance  of  60  ohms,  and  maximum 
spread  of  S  ohms  among  the  16  switches 
in  any  unit. 

Increased  flexibility  is  provided  by  three 
versions  of  the  basic  switch:  the  7507  01 , 
sixteen  Independently  addressable  and 
latchable  single  pole-single  throw 
switches.  tfie7507'02  consisting  of  eight 
double  pole-single  throw  switches  and 
the  7507*03  which  is  configured  as  a  four 
pole-four  position  switch. 

Models  7507-01  /02/03    each  $23  J 


7635*01  Keyswitch 

one  of  tweJve  output  code 


rO-tfa-tfi".'  % 


flHS-tif 


B-dHIL 

' — ^ ii  i 


'.-    * 


1 ** 


□n 


Sn^t 


7635-02  Keyswitch 

two  out  of  seven  output  code 


THiNETlCS 


ADDRESS  SELECTOR 

The  751 1  Address  Selector  provides  an 
output  in  response  to  a  cumulative  total 
number  of  sequential  inputs,  if-and-only- 
if  the  inputs  are  entered  in  a  fixed  order 
within  a  maximum  time  interval  Out-of* 
sequence  inputs,  and/or  too  long  an  inter- 
val between  successive  inputs,  resets  the 
7511  and  no  output  results. 


Model  7511-01 


S17.00 


172 


K3 


BILLET 
ELECTBCMCft 


P.O.  BOX  19442E 
DALLAS,  TX.  75219 
(214}  823-3240 


POLICIES:    Nq  COO'S. 
Send  check  or  Money  Order 
Add  5%  for  Shipping 
Ten;,  Re*,  add  5%  Sales  Tax 
Foreign  Orders  add  10% 
420%  *  or  Airmail  \ 


Order  under  $10.  add  60c  handling 
Accepting  phone  orders  on  MC  &  6 AC 
Catalog  free  with  each  order. 

OONT  FORGET!  10%  discount 
on  merchandise  or  pen  of  %  5  0.00 
and  over. 


7ta  o&&t>  dock  at  mtujteec&Aaa  tdttktt&f&dtites; 


MINI  GRANDFATHER 
CLOCK  KIT 

$39.95 

[order  MG-DU 

Case  NOT  included 

$49.95 

(order  MG-Q1/A} 

Completely  assembled  I 

(Case  NOT  included) 


ia:o 


This  quality  time  piece 
will  catch  the  eye  of  every- 
body who  walks  into  your 
house!  It  will  be  the  most 
unique  item  on  your 
mantle  or  bookshelf. 


$39.95 


Completely  Electronic 
100%  Solid  State 
All  CMOS  IC  Construction 
7  Quality  Plated  PC  Boards 

6.5x4.5" 

Mew,  revised  easy  to  follow  instructions 
Lar9»    W"    LEO    readout    with   AM/PM 
Bt  colon  Indicators 

Simulated  LEO  swinging  pendulum  with 
sync  roni  zed  tick -took  sound. 
Chimes  the  hour  (ie:  3  timet  for  3 
o'clock 

Adjustable    volume     tons    and    sustain 
on  the  chime. 
LOW  COST 

Complete  with  all  parts  including  trans- 
former Si  Speaker 


We    offer    a    beautiful  solid   hard    wood 
cpse  in  either  ash   or  walnut  with   front 
ruby    lilter.    Designed  and  cut  specific 
ally  for   the  mini   grandfather  clock   kit, 
Unfinished  Case  -  S  14.95 
Finished  Case  —  S  18.50 
Please    spec  I v    type    of   wood    desired 
Case  is  snipped  unassembled, 


WE  BACK  YOU  UP! 
Bullet   wiir   repair  any  kit  we  nave  ever 
sold   'or  20%  of  original   purchase  price 
to    COvtr    rtAftdHrig.    (Warranty   void    for 
Improper  soldering  techniques,) 


AUTOMATIC 

TIMEOUT  CIRCUIT 
Fpf  use  with  the  US-01  or 
any  other  application,  Pro- 
vides a  17  second  entry  deJay 
and  then  energizes  your  alarm 
for  appro x.  10  minutes;  re- 
arms itself.  Will  source  up  to 
200ma  lo  drive  a  relay.  All 
Components     Bt      PC     board. 

$3.95 


ILTIJUIIIG  SEHEI-IE6EIVEI  KIT 

A  special  buy  on  a  high  quality  ultrasonic  transducer 
allows  us  to  offer  this  kit  at  a  super  price.  Gives  you  the 
basics  to  build  INTRUSION  ALARMS,  MOTION  DETEC- 
TORS, REMOTE  CONTROLS,  ECHO  RANGING,  etc 
All  components  with  drilled  &  plated  PC  Board.  Will  cover 
up  to  400  sq.  ft.  Requires  12  15VDC  @  80  ma  (not  sup- 
plied). Order  model  US  01 . 

$19.95 


WMBLE  AIArM  Kit 


Thousands  of  these  are  being 
used  in  scores  of  applications. 
Gives  a  LOUD  two  tone 
scream  of  10  watts  (pulsed) 
power.  Requires  6-15VOC@ 
800 ma  &  4  or  S  ohm  speaker 
(spk.  not  supplied)  S2.50 

includes     all     components     & 
PC  Board 


THE  PS-12/A  IS  THE  BEST  POWER  SUPPLY  KIT  ON  THE  MARKET  FOR      *49.95,        PERIOD! 


CHECK  THESE  SPECS: 

3  to  16  volts  and  15  to  30  volts  \2  ranges} 

Adjustable  fofd  back  current  limiting  from  4  to  15  amps, 

10  amps  continuous.  15  amps  with  fan  cooling. 

Regulation  better  than  1  &0mv  from  0  IP  full  load 

Ripple  Jess  than  2G0mv  @  TO  amps 

Short  circuit  protection 


LOOK  WHAT  YOU  GET; 

1  I  pound  heavy  duty  transformer 

Two  6"  60  watt  heat  sinks 

All  resistors,  cap*,  etc. 

Large  computer  grade  filter  cap 

IC  regulator,  power  transistors  and  ISA  bridge  rectifier 

Quality  plated  and  drilled  PC  board 


$49.95 


Price  does  not  include  case,  meters,  or  jacks. 
*  Add  S3. 70  for  UPS  shipping. 


4tt 


/ 


WHAT  DID  YOU  DO  WITH  YOUR  S9.95  LED  CLOCK? 

Put  it  in  a  quality  custom  metal  shadow  front 
case. 

•  Black  baked  enamel  wrinkle  finish 

•  Pre  punched  front  slot 

•  Ruby  filter 

•  L  brackets  &  hardware  for  mounting  your  clock 


■'■• 


$4.75 


THI  E^mmfMMM 


SSitS® 


Four  independently  adjustable  oscillators  are  sequentially 
mixed  and  disabled  by  a  counter  circuit  pulsing  at  a  rate  that  you 
set,  The  sound  combinations  are  endless  and  the  effect  is 
amazing.  Sounds  straight  from  the  Twilight  Zone.  Complete 
electronics  with  plated  PC  board.  Requires  6  to  15  volts  DC 
@  SOOrna.  10  watts  (pulsed)  @  8  ohms  and  12  volts.  Order 
DA-01  S8.50 


FIRED  UP! 


Our      CO  I      Kit     will     give 
spark      it     needs     lo     burn 
A     special     buy     allows     us 
kit  at  a  taw.  low  price, 


your     car     that     extra 
fuel     more     efficiently 
to    sell    the    complete 

f9J6 


Includes:  Special      torpid     transformer,     drilled 

&  plated  PC  board,  all  components,  and  com- 
plete instructions,  (Heatsink  and  case  NOT 
provided  J 


$9.95 


SMI  LIN'  JACK  .  .  - YOU  NEVER  HAD  IT  SO  GOOD* 

Separate  24  hour  reat  time  clock  and  up  to  24  hours 
elapsed  time  displayed  independently  on  the  same  set  of 
six  .4"  LED  readouts.  Clock  has  presettable  alarm  with 
10  minute  snooze.  Timer  has  reset,  hold  and  count  func- 
tions. Full  noise  and  overvoftage  protection.  Because  of 
the  many  options  and  mounting  variations  the  kit  is  sold 
less  the  case  and  switches. 


MK-03 


$26.95 


9  to  14  VDC 

Will  fit  inside 
standard  aircraft 

instrument  case. 


B8 


TEK  SCOPES 


TEKMd 
TEKMd 

TEKMd. 
TEKMd. 
TEKMd 
TEK  Md 


541A 
&45A 
535* 
&6541 
531A 
31&D 


We  arff  constantly  making  huge  purchases 
of  used  test  equipment,  and  we  don't  buy 
unless  we  buy  right  .  .  .  which  means  you 
the  customer  recieve  the  lowest  possible 
prices  Here**  I  [In  _,r  FEtC  OflSUkMCOpgf 
presently  m  stock.  AH  are  used,  &u!  we 
check  (he  trace  etc,  to  be  sure  that  they 
are  in  good  working  order 

All  plug- ins  sold  separately 

indicates  scopes  with  dual  trace  cap 

abhlity.      Those  without  do  not  re 

quire  plug  ins. 

DCio33MC.S375.00 
DC  to33MC.  &495>00 
DC  to  > IMC  $275.00 
DC  to33MC.S595.00 
DC  to  15MC  £250  00 
Compact  scope,  DC  to 
10MC  Si  95  GO 

H  j -speed  scope  DC  to 
20MC  5195,00 

All  scopes  shipped  via  truck,  freight  col- 
lect to  you ,    To  receive  a  complete  list  of 
test  equipment,  send  for  Our  free  catalog. 
TEK  PLUG  [US 

Type  C/A  DC  to  24  MC  Dual  Tr  S 1 50  00 
Type  53;&4C  DC  to  24MC  QuTr  S135  00 
Type  H   DC  to  15MC  .$50.00 

Type  80  Vertical  Plug-in  for  coupling 

&80  series.  . $20.00 

Type60(2A6Q)  DC  to  IMC $30.00 

Type  53/546  Wide  Band  Hi-Gain  $35.00 
Type  53/54K  Fast  Rise  Plug  in,  ,  $40  00 
Type  53C  DC  to  24MC  QuTr  $125  00 
Type  L  Fait  Rise  $65.00 

All  equipment  above  subject  to  prior  sale 

INPUT/OUTPUT  TERMINAL 


TEK  Md  517A 


A  great  place  to  start  for  building  a 
microprocessor  These  units  were  part 
of  a  corn  lex  computer  system  The  term- 
inal contains  keyboard.  CRT  drive  cir 
cu its,  ASCII  output;  and  a  complete 
128  page  technical  manual  with  operat- 
ing and  repair  instructions,  which  makes 
it  easy  to  modify  the  terminal  For  your 
applicatio  (Character   generator  was 

part  of  a  separate  control  section  which 
is  not  supplied,  The  terminal  can  be 
used  when  modified  using  character  gen- 
erator LSI  chips,  such  as  the  2513.  2516 
or  other  such  IC's). 

The  keyboard  is  a  50  key  alpha-numer- 
ic land  others)  block  keyboard,  with 
ASCII  output.  Display  capacity  <s  768 
(12  lines  of  64),  384.  2S6,  128  and  so 
on.  depending  on  character  sire  desired. 
The  character  size  may  be  adjusted  from 
approximately  typewriter  size  up  to  %" 

The  viewing  screen  of  the  CRT  utilizes 
a  high  contrast,  low  persistence,  emerald 
green  phosphor.  Each  character  is  com- 
posed from  a  S  x  7  dot  pattern,  register 
ing  clearly  and  sharply  against  a  dark 
background.  Controls  provided  Include: 
on/ off;  brightness;  focus:  and  character 
height. 

Great  as  a  microprocessor  input  &  out- 
put device.  The  display  stations  are  used, 
removed  from  airline  reservation  sys- 
tems, hotel  reservation  systems,  stock 
exchanges,  etc  Sh  Wt    35  Lbs. 

5NB60336  5*0X0 

Spreiat  73  raader  price  .  .    $39*50 

for  $75.00*  ......  $75.0012 


LOUDSPEAKER 

COMPONENT 


SPECIAL 

We  have  mode  an  excellent  purchase  of  an 
excess  inventory  of  b  local  manufacturer's 
speaker  systems.  Although  we  are  not  al- 
lowed to  mention  the  rnlr,  name,  the 
spec's  should  make  it  self  evident.  The 
woofer  ts  a  12"  free-edge  (acoustic  sus 
pension)  unit,  with  2"  voice  coil  and  a 
No,  ?  magnet.  The  rmdrange  is  a  5"  seat 
ed  back  speaker  and  a  3V  flare  dome 
tweeter  for  best  frequency  dispersion 
Crossover  between  woofer  and;  mid -range 
is  by  an  R'L-C  network,  while  high  fre 
fluency  a  by  an  R-C  network,  Balance 
controls  are  included  for  both  mid-range 
and  tweeter.  Plans  for  a  surtabel  enclo- 
sure art*  provided.  The  level  controls  pro- 
vide frequency  response  to  suit  room  a- 
cousitics,  with  realsim  that  will  delight 
even  the  most  critical  listener.  Response. 
25  to  20K+  Hz.  Power:  65  watts  RMS, 
Impedance:  8  ohms, 

Sh  Wt     12  Lbs .  .    LSCS     .  S55.QO  each 
2  for  $95.00 .        -  LSCS  S^tfW/pair 

Special  73  Reader  Price      .  .    $77  007 pair 


TRANSFORMERS 


We  have  over  a  million  transformers  in 
stock  I  The  list  below  includes  some  ot 
our  most  popular  transformers  for  use  in 
power  supplies.  This  is  only  part  of  our 
vast  selection.  All  primaries  are  115  VAC. 
Sh,  Wt.  Order  No.  Volts  Amps  Price 
6  5HOOOT3  18       5 

1 7      5      SS50  ea 
10      8 


aaamjsau 


10 


4EXZ45 


24 


$4  OQea 


10 
10" 


X045*  27(ctl      5      S7  00ea 
IS    15      SS.QOea 


6H60528 


15  6H60529  24(«) 

24  or 
32 


3     SlO.OOea 


6G60139 


24 
12 
12 


2 
2 
2 


SB. 00  ea 


Ferro  Resonant  type. 


*^™ 


CONFERENCE 
CALLER  KIT 


.  *  . 


f'hiHir  not  in*  iu.it 

Unique  kit  of  parts  allows  you  to  con 
neel  up  to  5  lines  through  switching  and 
a  special  iransf ormer .  Unit  will  allow  you 
to  engage  as  many  as  5  persons  no 

no  matter  where  they  are  ...  in  the  same 
conversation  just  by  dialing  a  number  and 
flipping  a  switch.  It's  that  simple,  that 
quick  The  "Conference  Caller"  can  be 
attached  to  any  multiple  line  telephone. 
There  is  no  additional  outside  power  re- 
quired and  no  interference  with  normal 
phone  service.  Case  not  supplied. 
Kit  includes  a  special  transformer, 
switches,  cable,  solid  state  parts  and 
you  supply  the  case.  Complete  with 
instructions  and  data 
Sh  Wt    B  lbs 7C70Q43.  .  .  .$18 .88 


MULTIMETER  [  HEAVY  DUTY 

BATTERY  CHARGER  KIT 

For  Automotive  Batteries 


' "*"X    « 1 1 '  1 1 'if  ^ 


20,000  OHM/ 

VOLT  -  MILLI  AMMETER 

Precision  engineered  quality  multimeter 
designee!  for  accuracy  in  the  field  or  on 
the  technician's  bench.  Easy  to  read 
heavy  black  numbers  carefully  scaled  for 
quick  exact  reading  Precision  250uA 
D'Arsonval  movement,  crystal  clear  high 
impact  plastic  front  takes  rough  treat 
ment  and  gives  full  scale  view.  Popular 
swing  ing- lever  nylon  ran  go  selector  switch 
allows  easy  selection  of  ranges  and  standi 
up  io  continuous  use.  Dimensions :  4V 
high,  3"  wide.  IV  deep.  Other  out 
standing  features  include  a  heavy  duty 
bak elite  case.  Complete  with  test  leads, 
battery,  case  and  instruction  manual. 
Specifications  Sh.  Wt.  1  Lb 

DC  VOLTS    0^5-25  200  500  1000  V 

120.000  ohms  per  volt} 
AC  VOLTS    0  5  25  100  500  1000  V 

10r000  ohms  per  volt) 
CURRENT    0-50uAf  0  5-50  500mA 
OHMS  0  6K  600K  6Meg. 

DECIBELS    -20db  to  t  62  db,  5  ranges 

7VL70026       Special!.  .  $22.95 


SOLAR 
CELLS 


Silicone  celt  with  an  output  of  OS  volts, 
30  ma.  These  should  be  good  for  those 
who  wish  to  experiment  with  solar  ener- 
gy but  don't  want  to  invest  iheir  life 
savings  Try  "em  and  find  out  what  it's 
all  about    At  these  prices  you  can't  lose! 

Sh  Wt    2  oz.  .  .  .   7MI7O025 SI. 00 

7  forS5.00.  .  r  .  7M 1 70025  .  .  .  $5.00/7 


DRINK  MIXER 
KIT 


A  real  old-fashioned  type  like  the  kind 
at  the  local  drug  store  back  in  the  1950s, 
except  that  these  are  brand  new  parts. 
Through  a  lucky  purchase  we  have  ob- 
tained some  new  parts  of  a  drink  mixer. 
It  is  complete  but  for  the  top  cover,  but 
you  can  make  your  own  or  operate  with 
out  it.  Evidently  the  manufacturer  sold 
this  line  out  to  another  and  the  tops  got 
lost.  Now  you  can  build  up  a  $20.00  min- 
er for  under  55.00.  Kids  love  *em.  order 
one  today1  Kit  includes  motor,  mixer, 
screws,  standi,  I  trie  cord,  switch,  and  16  oi 
mixer  cup.  Sh.  Wt.  5  Lbs, 

7M370053 .  -S4.88 

ALSO;  Spare  Mixer  Cup  for  above, 
Sh  Wt    8  oz,  .  .  7M3700S4  .  .  $0  SO  ea 


Through  a  lucky  purchase  we  have  uii 
toincd  a  small  quantity  of  115  VAC  trans- 
formers that  put  out  15  votts  at  25  amps, 
isolated  output.  We  supply  line  cord.  20 
amp  transformer,  switch,  diode  and 
instruction  to*  under  $20  00  You  add 
your  own  case,  and  never  be  stuck  with 
a  dead  battery  again  Quantity  is  limited, 
so  order  early1 

Sh.Wt.   16  Lbs         7C7000S  .      Sl9  50 
3  for  S55O0  7C7OQ05  $55  00  1 


C.B.  LITE 


SILVER 
KLS9392 
DOLLAR 


C  8  tans  will  love  this  one:  it's  a  transmit 
and  modulation  lighted  indicator  kit 
Size  is  IV*"  x  2"  x  l%"  deep,  which 
makes  it  small  enough  to  fit  anywhere 
and  large  enough  to  add  a  personal  touch 
to  the  illuminated  lace.  Check  these 
features: 

t  You  get  a  transmit  and  modulation 
check  each  time  the  mike  is  keyed,  lights 
up  to  indicate  output  power,  flashes  to 
indicate  modulation  strength. 
f  Simple  conniption  to  antenna  jack, 
complete  instruction*  included. 
I  Kit  includes  light  sockets,  fresnet  lensV 
faceplate,  vinyl  letter  seik  lamps,  wire  and 
instructions 

ShWt    3oz        6BG0500  .  .  was€eV£* 
Special  73  Reader  Price.  .  only  S2.25 


I 

i 


ANt-FM  STEREO  RECEIVER] 
and  AMPLIFIER  CHASSIS 


i 

i 
i 


Mew  surplus  solid  state  chassis  wiih 
push-pull  power  lab  transistor  power  on 
the  audio  output  amplifier,  Has  a  stereo 
"bull's  eye"  on  the  tuning  needle  that 
lights  up  when  a  stereo  station  is  tuned 
■n  Has  provisions  for  a  4-speeJte*  system 
built-in.  with  RCA  type  fades  for  front 
and  rear  speakers  (L&R),  plus  cables  with 
plugs  for  phono  and  tape  inputs.  Push- 
button switches  are  used  to  select  phono, 
tape,  AM  and  FM.  Unit  has  slide  controls 
tor  volume,  balance,  base  and  treble 
Complete  with  knobs,  dial  face  (marked 
and  illuminated  with  AM  St  FM  scales) 
and  line  cord,  Looks  good  for  custom 
building  a  stereo  consofe,  mounting  in 
to  a  wall  of  whatever  All  it  needs  is  a 
case,  and  at  our  low  price  these  PhUco 
stereos  will  not  last  long!  Sizei  15V  % 
5"  high  x  4V  deep  Just  add  2  lor  A) 
speakers  for  fine  stereo  listening. 

SPECIAL  PRICE  fw  ?3  READERS' 
Sh  Wt    7  Lbs  6260213  S29  68 

13  fof  SS0  00  6Z6Q213,        $8QQ0;3 


POSTAGE:  Please  add  sufficient  Funds 
for  postage  and  insurance.  Shipping 
weight  for  merchandise  is  listed  at  the 
end  of  each  product  description.  All 
shipping  is  from  Peabody,  Ma.  01960. 
Mass,  Residents  Add  5%  Sales  Tax. 

For  "AS  IS'  items:  AH  tales  final, 
no  returns  please. 

SEND  FOR  OUR  FREE  CATALOG! 

Or.  receive  our  catalog  in 

an  order  and  insure  yourself 

of  a  place  on  our  mailing  list 


PHONE  ORDERS  WELCOME! 
Bank  Amencard.  Master  Charge  and 

American  Express  Accepted. 
Phone:  (617)  S3 1-5774  i  532  2323 
Si 0,00  Minimum  on  Charge  Orders 

B&F  ENTERPRISES 

119  FOSTER  STREET 

PEABODY,  MA. 

01960 

<617)  531  5774  /  532  2323 


THE  NEW  MANAGEMENT 
CLEAN  SWEEP  SALE  IS  ON* 
B&F  is  publishing  a  limited  edition  Clean 
Sweep  Sale  catalog:    for  a  limited  time  we 
will    cut   prices  on   thousands  of   items. 
Don't  miss  out  on   this  unprecedented 
Clean-Sweep  Sale,  brought  to  73  readers 

II  our    pre  tared   customers!)   by    the   new 
management  at  B&f 
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NEW 


. 


■  -   -■    •   ■ 


■  *  •"•  '••  <■  •'•  '' 


m      ■...■-■  ->      -      *    v     X   ■>  ■  «    .-.    -v,   -X    ■>.    X;.' 


CALLBOOKS 


The  U.S.  Callbook  has  over 
300,000  W  &  K  listings.  It  lists 
calls,  license  classes,  names 
and  addresses  plus  the  many 
valuable  back-up  charts  and 
references  you  come  to  expect 
from  the  Callbook. 

$14.95 

PLUS  SHIPPING 


Specialize  in  DX?  Then  you're 
looking  for  the  Foreign  Callbook 

with  over  250,000  calls,  names  and 
addresses  of  radio  amateurs  out- 
side the  USA  plus  many  valuable, 
additional  features  of  interest  to 
the  DXY. 

$13.95 

PLUS  SHIPPING 


ALL  OF  THESE  EXTRA  FEATURES  INCLUDE 


International  Radio  Amateur  Prefixes! 

Radio  Amateur  Prefixes  by  Countries! 

A.R.R.L  Phonetic  Alphabet? 

Great  Circle  Bearings  and  Charts! 

International  "O"  and  "Z"  Signals' 

World  Standard  Time  Charts! 

International  Postal  Information! 

World  PrefFx  Map! 

F.C.C.  Examination  Points! 

Where  to  Buy] 

Telegraphers'  Abbreviations! 

DX  Operating  Code! 

A.R.R.L  Countries  List! 

At  Your  Service  —  Amateur  Radio  Dealers! 

QSL  Managers  Around  the  World! 

World  Wide  QSL  Bureaus! 

Census  of  Radio  Amateurs  of  the  World! 

Telegraph  Codes! 

AMSAT  —  Oscar  Users  Directory! 

Slow  Scan  Television  Directory^ 

Reciprocal  Licenses! 

Hawaii  Included! 

Many  Other  Features! 


Respected  worldwide  as 
the  only  complete  authority 
for  radio  amateur 
QSL  and  QTH  information. 


ORDER   FORM 


See   your  favorite   electronics 
dealer  or  write  direct  for  free 
catalog  to  the  publisher. 


Uim 

Price    Eidi 

S  rapping 

TliT^L   Pficc 

US     CALLBOOK 

$14.95 

$1.25 

$  16.20 

FOREIGN  CALLBOOK 

$13.95 

$1.25 

$  15.20 

linois  residents  only  add  5%  sates  tax 


Name 


ToUl_ 


RADIO  AMATEUR 

*#      Ca 

*2Sf  Dept, 


llbook 


Address. 


INC 


City 


Dept,  b  925  Sherwood  Drive 
lake  Bluff.  III.  60044 


State 


Zip. 


Total 

Enclosed, 


Mister  Charge   Mo. 


B<utk 


Jnterb&nk 


Expiration  Date. 


RT 
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►CUSHCftAFT 

A147-4EL,  146-148  MH2  ....  S19.9B 
A14701  MEL,  14G-14Q  MHZ  ,  ,29,98 
A147-20T  20EL,  144  147  MHZ  54.95 
A147-22  22EL,  146  148  MHZ  .  .84.93 
A220-11  11  EL  220-225  MHZ    .,27,95 

A449-1  1  1 1  EL  449  MHZ 27,9  5 

AFM4D  FOUR  J  POLE  144 

148  59  95 

An-6  RINGO  50-54  MHZ 32-95 

A  R  220  R INGO  220-225  MHZ  -  21 .95 
AH450HING0  440460MHZ    ,21.95 

ARX-2  RtNGO  RANGER  135-170 

MHZ    . * 32.95 

ARX-220    RINGO    RANGER   220  225 

MH2    , . 32.95 

ARX-450  RINGO  RANGER  435450 
MHZ  i  .  i  ..,,,...  ,  *  .  **•*•*  .  32,95 
ABX-2K  KIT,  CONVERTS  RINQQ 
TO  RtNGO  RANGER  135-170 

■"   ri  «L  ■      a.     *      p       I    I       ii«l-ll-n*-l-*-l'-*A-l-l--l       1   NfMP  V 

DX-120  20EL  OX  ARRAY  144 

MHZ    .  ..  , 42,95 

OX-1SN  M  BALUN  DX-120  ,  ,  12.95 
OX-VPB  VEHT  POL  BRACKET 

A14-SK  STACKING  KIT  FOR  TWO 

A  147-4    +  ,  +  ,...,.....  T 1  5,95 

A14^VPK  VERT  POLE  FOR  TVUO 

147-4 -  23,95 

A21-SK  STACKING  KiT  FOR  TWO 

A220-1 1     1  555 

A220-VPK  VERT  POLE  KIT  FOR 
TWO  A220-11 . ,  2356 

A147-SK  STACKING  KIT  FOR  TWO 
147  11 15.95 

A147-VPK     VERT    POLE     KIT     FOR 

TWO  147-11    ....29.95 

A449-SK  STACK  KIT  FOR  TWO 

A449  11 ..1SS5 

A449-VPK     VERT    POLE     KIT     FOR 

TWO  A449  1 1    ,  .  .  . 2355 

A144-10T  1QEL  OSCAR  145 

•V  •■  t        *    f    *    *    #  ■    *    «    m    ii    in    +    d   a    *  *    a    ■    *    ■     *    vHiifD 

A144  20T  2QEL  OSCAR  145 

A432-20T  20 EL  OSCAR  430-435 

MHZ 49,96 

A14T^MB  TWIST  MOUNT  BOOM 
AND  BRACKET  *■♦♦,..,♦.•»  1  6.96 
A50-5  5  EL  BEAM  6  METER  ,.4955 
ATB^34  4ELTRUBANO  10,  15. 

AFB  t  BALUN  ATS-34  FERRlTE 

11  '""1      am*     ■    §    *    «    #    *    ■    ■<   *  d    +    «    *    ■    p-  -f    *    *    ■    4     *  ^tV  Gp 

CR-1  RINGO  CB  ANTENNA  .  ,29.95 
MS  2  3  BAND  HI,  LOW,  UHF  SCAN- 
NER MONITOR  ANTENNA  .  .  .24,50 
LAC  -2  LIGHTNING  ARRESTOR 
SO-239  EACH  END  .........  ■ 


•  HY-OAIH 
14AVQ/W9  VERTICAL  10-THftU- 

1SAVT/WB  VERTICAL  10-THRU- 

14RMQ   ROOF   MOUNT  KIT  14AVQ, 

18AVT    *  *  t .  ,  •  ,  #  , 24.95 

1BHT      HY-TOWER      VERTICAL     10 

THRUBO . 269.95 

TH3JR  3EL  10/1  6/20  BEAM  760  W 

tr     ■  >«  i  m  <    p  ***+«.  ■    ■  <■  *  *  *  «    f»W.{IU 


TH3MK3  3EL  10/15/20  BEAM  2KW 
"cr  ■■h*  +  jit>i,*#ia  ■■■■■■■■■  i Wa vU 
TH6DXX   6EL    10/15/20  BEAM,  2KW 

PEP    23955 

203BA3EL20  METER ,  14995 

402BA  2E  L  40  METER 19955 

153BA  3EL  15  METER 79.95 

B4B  4EL  6  METER  BEAM  ..,.4  5,00 
244  HY  OUAO,2EL  QUAD  10/15/ 

4rV  «      *     #      ■     h      *      fc      ■       r»-T«-B»3"«*      a       ■      i      *     -£    ^    3  —?  7 

DB10/15A2EL  10/15  BEAM  .14955 
2BD0    TRAP    DOUBLET    ANTENNA 

5DBQ  TRAP  DOUBLET  ANTENNA 
10  THRU  SO 79.95 

270  MOBILE  2  MTR  6  DB  GAIN 
FIBERGLASS3/SX24STU0    .3555 

271  BASE     STATION     MOUNTING 

BRACKET  270 455 

BN-&6  FERRlTE  BALUN  10-TH  HU 

80    ..,,*,.>...... 1  55  5 

LA-1  LIGHTNrNG  ARRESTOR, 
HEAVY  OUTY  PL-259  CONNEC- 

|      \f  ™  M  4     4      *      fr     ■       1     ■       tililil|^il||       I      Wl  i7  *J 

CI  CENTER  INSULATOR  FOR 

DOUBLET  ..... t  •  .  i  6.95 

El  END  INSULATOR  FOR  D0UB 
LET  PAIR 355 

269  2  MTR  RUBBER  OUCKlE  AN^ 
TENNA  g/1©  X  32  BASE    ......7.00 

274  2  MTR  RUBBER  OUCKlE  AN 
TENNA  BNC  BASE  - 9.00 

275  2  MTR  RUBBER  DUCKIE  AN- 
TENNA PL-259  BASE , .  ,  750 

CL-33  CLASSIC  3EL  10/15/20 

BEAM h .  .  22450 

TA-33  JR  3  EL  10/15/20 

BEAM *  ..»•...»*  145.00 

TA-33  EL  10/15/20  2KW  PEP 

BEAM .,  ,  198.00 

TA40KR     CONVERSION     KIT,    ADO 

40  MTR  TO  TA-33    . 8850 

OI-2   VERTICAL  GROUND  PLANE  2 

MTR  1  KW 30.00 

SWL-7  SHORTWAVE  TRAP 

DIPOLE  .  * * 41*25 

•  MINI  PRODUCTS 

HQ-1  HYBRID  QUAD  BEAM  ANTEN- 
NA BANDS  6,  10,  15  &  20  MTRS, 
ELEMENT  LENGTH  11  FT..  BOOM 
4tt  FT.  TURNING  RADIUS  6*2'* 
1200W  PEP,  F/S  RATIO  12  TO  17 
OB,      IDEAL     BEAM      FOR     SMALL 

AREA,  WT.  IS  LBS ,.  .  119,50 

C-4  VERTICAL  ANTENNA  6,  10.  15. 
20  MTR.  12O0W  PEP  .........  52.50 

•  LARS EN 

MMLM150  2MTR,  5/8  LOADED 
144-174  MHZ  MAGNETIC  MOUNT 
ANTENNA  WITH  RG-58/U 

COAX .  38.50 

GCLM150  2  MTR  5/B  LOADED 
144  174  MHZ  GUTTER  CLAMP 
MOUNT  ANTENNA  WITH 

AMB-150K      2     MTH     5/8     LOADED 
144-147       MHZ      THUNK       GUTTER 
MOUNT  ANTENNA  WITH 
RG-5B/U ,,,.,...  33  00 

•  DENTRON 

SKYCLAW  VE  RTICAL,  40/80/ 

160 79.60 


SKYMASTER    VERTICAL.    10  THRU 

80-4 VR  RESONATOR  BOM  FOR 

SKYMASTER    29.50 

EX  I  VERTICAL  FULL  40  MTR  1/4 
WAVE  33  FT,  IDEAL  VERTICAL 
FOR  PHASING    ... 59.50 

•  NEWTRONICS 

4BTV  VERTICAL  10^0 

MTRS « 99.9S 

RM-75  RESONATOR  ADO  76 

RM75S  SUPER  RESONATOR 

1  KW .  30.00 

CG  144    2    MTR    COLIN  EAR    5^    DB 

GAIN  3/B"  X  24"  BASE 25.50 

CGT  144  2  MTR   CO  LI  NEAR  6.2  OB 
GAIN  TRUNK  LIP  MOUNT    ..,41,30 
OCX  DISCONE  ANTENNA  4O-70O 
MHZ    ....»».•.......'•.•'  .  .  1  j.Ou 

G6-144A  REPEATER  APPROVED  6 
OB  GAIN  COLINEAH  2  MTR  ,  .  ©7.50 

•  SWAN 

TB2 A  2EL  BEAM  10/15/20  ,.1295  5 
TB3HA  3EL  BEAM  10/1  B/20  ,  18956 
TB4HA3EL  BEAM  10/15/20  .2495  6 
742  TRIBAND  20/40/75  METER 
MOBILE,  ELECTRONICALLY 
TUNED  AUTOMATIC  BAND- 
SWITCHING  5O0W  PEP 79.95 

SWR-1A  POWER/SWR  METER  0-1  KW 
3.5-150  MHZ  SO-239  INLINE  -  ,  25,95 
SWR  3  MEASURE  SWR  1:1  TO  3: 
SWR   AT  50O  OHMS  17  TO  50  MHZ, 

SO  239  INLINE 12.95 

FS'1  MEASURES  RADIATED 
POWER,      TELESCOPIC      ANTENNA 

1.6-200MHZ .  10.95 

WM  2000  INLINE  WATTMETER/ 
SWR  THREE  SCALES  TO  2000W 
POWER/SWR  3.5-3Q  MHZ  .  .  *  59.95 
WM  3000  A  TRUE  PEP  SS8  INLINE 
PEAK  RMS  WATTMETER/SWR  TO  2 
KW  IN  RMS  OR  PEAK  BY 

SWITCHING .,..,.  79,95 

WM-G200  INLINE  VHF  50-150  MHZ 
WATTMETER/SWR  TWO  SCALES 
TO  200  WATTS 59.95 

•  CDR  ROTORS 

HAM  II  ROTOR  WITH 

CONTROL 139.50 

CD44  ROTOR  WITH 

CONTROL 119.50 

AR  22  ROTOR  WITH 

CONTROL    .  , * .  49.50 

8  CONDUCTOR  ROTOR  CA9LE  PER 
FOOT ...17 

•  COLUMBIA  WIRE 

50  FT  ROLL  RG-58/U  LOW  LOSS 
FOAM  SUPERFLEX  COAX  WITH 
P L-2S9  EACH  END 7.50 

100  FT  ROLL  RG-5B/U  SAME  AS 

ABOVE  ►••. - ,  ,13.00 

50  FT  ROLL  RG-B/U  LOW  LOSS 
FOAM     SUPERFLEX      COAX     WITH 

P  L  259  EACH  END 14.00 

TOO  FT  ROLL  RG-B/U  SAME  AS 

ABOVE 24.00 

100    FT    ANTENNA    WIRE     NO.    17 
BARE  COPPERWELD  STRANDED 
7/26  , 3.90 


P.O.BOX  100,HWY.441,DEPT.73E  ,  OTTO,  NORTH  CAROLINA  28763 


WE  PA  Y  SHIPPING  via  UPS  or  best 
way  on  all  advertised  items  to  50 
states  and  APO/FPO  on  mailable 
items.  Export  orders  shipping  extra. 
We  accept  Master  Charge,  NC  resi- 
dents add  4%  sales  tax.  Phone  Bill 
Slep  (704)  524-7519. 
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orte-  nmE-snaoBE  rlrriti  £  ITIBRE...  kit  mi 


FOR  THE    BUILDER  THAT  WANTS  THE   BEST.  FEATURING  T20R  24  HOUR  TIME  -  29-30-31    DAT  CAL 

Will  alternate  time  (8  seconds)  and  date  (2  seconds)  or  may  be  wired  for  time  or  date  display  only, 
with  other  functions  on  demand.  Has  built-in  oscillator  for  battery  back-up.  A  loud  24  hour  alarm 
with  a  repestable  10  minute  snooze  alarm,  alarm  set  &  timer  set  indicators.  Includes  110 
VAC/6QHz  power  pack  with  cord  and  top  Quality  components  ThrouQh-ouL 


ALARM,  SNOOZI    AND  AUX    TIM 


CIRCUITS 


PBiNTED   CIRCUIT    BOAB0S   to 


sold  seP?1' 


CT7001   Kits  s?»P  *^   „e  dfillcd 
assernblv  inlo -PC d|oarp,ated    and 


KIT-  70016  WITH  6  -  .5"  DIGITS f  39.95 

KIT  -  7001C  WITH  4      .6"  DIGITS  fr 

2. 3"  DIG  ITS  FOR  SECONDS 642.95 

K1T.7001XWITH6■r6,, DIGITS MB.95 


lJI^'^Iw-SU 


/DOlC 

□i$Plav 


7001  *  DISPLAY 

CHOICE  OF  DIGITAL  OISPLAVS 


H0GHBB 


7001   a  DISPLAY 


re 


Soec 


",t¥  lot  7O0\  B.Car  X 


KITS  ARE  COMPLETE  (LESS  CABINET)  WITH  PC  BOARDS.  POWER  SUPPLY,  IC  &  SOCKET.  16  TRANSISTORS,  9  SWITCHES 
iAND  ALL  REQUIRED  PARTS  ALL  7001  KITS  FIT  CABINET  I  AND  ACCEPT  (OPTIONAL)  QUARTZ  CRYSTAL  TIME  BASE  KIT  *  T81 


6  DIBIT  LEO  CLOCK  KIT  #  85  OH 

12  24  HR  OPERATION  BIG  4"  DIGITS    50  60  HZ  OPERATION 


MOBILE  UE0  CLOCK 


KlTiNCLUOES  *■*  *■»* 

•  INSTRUCTIONS 
•QUALITY  COMPONENTS 
•Wor  60  H2  OPERATION 

•  12  or  2*  HR  OPERATION 
6  L£DRe*dout5<FND-3»««d  com  cimocJeJ 
1  ■  MM53 1 4  Clock  C^ci  (2*  pml 

3 .  Swiehw 
I  6-C*D*eion 
WDtadei 

)-RHfflt>» 

H  Mniei  cum 


fn  Wja 


Cmi  1 


QTY 
*a       1-5 

QTY 
»      6.  It 


ea   OR  MORE 


<*»**. H"  DIGITS! 

MODEL      12  V0LT  AC  or 
#2001       oc  POWERED 


WE 


Kit  »85(M  will  lumlsh  a  complete  ifTo*  clock  component*  a* 
The  only  additional  Items  required  era  e  7-1 2  VAC  transformer,  a 
board  end  a  ceblnel.  if  desired" 
PRINTED  CIRCUIT  BOARD  FOR  KIT   #  85L>4,  SCREEN  PRINTED 

DRILLED  AND  SOLDER  PLATED  FIBERGLASS 

MINI-BRITE  RED  LEO'S  (FOR  COLON  fN  CLOCK  DISPLAY}  . . .  PkQ,  of  5- 
MOLDED  PLUG  TRANSFORMER  115/10VAC  {WITH  CORD) ..,, 

MOTE   Entiro  Clock  m»V  b*  #*»embl#d  on  tun*  PC  B0#rd  Or  Bo*'d  m*V  b*  cmT  le  rErrtdl*  d-ipUv 


lined 
circuit 


$295 
51  00 
$2,50 


•  •  JUMIO        4~  mO  LED  »  iEMINP  RED  FHTf  ft  UM  MffTH  CMftOMf  RlM 

•  arr  time  from  front  via  hioocn  *wttches  •  ti/ie-Hr  time  format 

•  BTVLItH  CHARCOAL  OftAY  CAM  Of  MOLOCO  HIGH  Tf  MP    PULfTIC 

•  aMiooc  ftowt ft  input  ciftcumrr  -  two  wime  ajo  ftotAftfrv  hook  up 

•  OFmOMAJ.CO«iMICT(OWTOaiA#ift01*ft1JlY|L>HWh^KvrOffki  C*r.  Etc  I 


•  TOP  QUALfTY  PC  tOARDt  a  COMPONENT*  -   EXCELLENT  IN 

*  HOuNUMO  eiucitrr  hkiuocd 

COMPLETE  ItiT       JQfff  J  °* 

iL*w  tV    flinw>l  ***  **  MORE 


*Z7»' 


111  VAC 


#AC-1      ▼*** 


ASSEMBLED  UNITS      WIRED  &  TESTED 
ORDER   #2001  WT     rLtsS  «v    MTTEnri 


PLEXII 


CABINETS 


Great  (or  Clocks  or  any  LED 
Digital      project  Clear-Rod 
Chassis  serves  as   Bezel  lo 
increase  contrast  of  d*gttai 
lABINET  I  displays 

rHr6KrrWr5H"D    Black,  White  or 

Clear  Cover 


CABINET  II 
2B"H,5nVM'>D 


16.50 


ed 


REDORGREVPLEJttGLASFOft   DIGITAL  BEZELS 


3"k6"«T^8" 


ea 


4/*3 


SEE  THE  WORKS 

Clear  Plejilglei 

•GBiq  .4ndigit* 
#12  or  24  hr.  lime 
•3  set  switches 

•  Plug  transformer 

•  all  parts  included 

P(ei*giasis 
Pre-cui&  drilled 

KilfBHMCR 

&iz«:6"FMtt"W,3"D 


Clock  Kit 

Stand 


ea 


90 

2/*45.    v? 


JUMBO  DIGIT  CLOCK 

A  complete  Kil  (less  Cabmel) 
tealunnn  an  5"diarisr  WM53 14  |C, 
12  24  Hr  time  50  60  HZ.,  Plug- 
Transfofrner,  Line  Cord+  Switches, 
and  an  Pans,  (ideal  Fit  in  Cabinet  II) 

K"'53145     M9"  2/*38 


to 


JUMBO  DiGiT         S9  95ea 
CONVERSION  KIT      ****~M 

Convert  small  dton  iEE)  clock 

large  5"  displays  mi  includes  6 

LED  s,  Multiple*  PC  Board  & 

hook-up  info 

Kit  *  J D ■} QC  For  common  Cathode 

Kit    f  JD  1CA  for  common  Anode 


60  HZ 

XTAI.  TIME  BASF 

,  Wiliooaw, 

♦39??  iSI.$37SflS«'wc.oekKlt, 

nil3  'ODnprjfe 

'rom  J2V0C 

I"^"PC  Board 
^erR^.5,f5v 

«5Ma.  ryp> 
=***  3  wir«  hookup 

Accyracy .   i  jppj,] 

*TB*1  l^djusrabre] 
^pleteKtt  ij|| 

Wif  A  Car 

2SAMP 


easv 


TELEPHONE  FOHMATj 

KEY60ARD 

Bv  Chomefies 

I EF-21360 


2-n*"*3' 


TttfCH 


$4.95 
6/'28. 


1  NEW  LSI  TECHNOLOGY 

FREQUENCY  COUNTER  KIT 

8  LARGE  .4"  RED  LED  DIGITS 

»  ONLY  i  IC'»!  •  XTAL  TIME  BASE 
A    truly    "State   of    Ihe    Art"   counler   using   quality 
components  throughout 

KIT  INCLUDES  DETAILED  INSTRUCTIONS,  XTAL, 
TOP  QUALITY  FIBERGLASS  DOUBLE  SIDED  PC 
BOARD,  IC'S  WITH  SOCKETS  AND  ALL  PARTS  LESS 
POWER  SUPPLY  AND  CABINET, 

50  MHZ  COUNTER  KIT  fFC*S0       SCft.tt 

S  VOLT  REGULATED  1  AMP 
POWER  SUPPLY  KfT 
3S0MHZPRESCALERKIT 
650  MHZ  PRESCALER  KIT 
CABINET  [ft  MTG  HARDWARE] 
ICABINO"  WILL  HOUSE  #FC-50,  #PS-02. 
PRESCALER] 

DELIVERIES  TO  START  IN  MAY,  1&77 


•  PS-02 
fPSL-350 
fPSL-e&0 
iCABIH 

AND 


19.95 

23.95 
129.95 
« 19.95 

A 


Fw child  Super  Digit 
FWD-359 

4*1  CW.  Hi. 
7  muni  LED 
1U>  Cw*    C*m 

DJrttt   p\m 

r«f  iKinvm  Rjr 

Mull/  FMP-70 

95/  ii,  10/SI.50 
10QS79.QQ 

SET  OF  «       FND-359 

WITH  MULTIPLEX 
PCBOAROW  95 


NYLON  WIRE  TIES 

*' TIE- WRAP     100.1191 
4  'TIE-WRAP     100'H  7S 

PLUG 
TRANSFORMERS 

1 2  VAC  ■!  ISO  MA      |  2  50 
12VAC*|S0QMA  3  SO 

7VAC  #1  I  n  VA      W.M 


AUTO  BURGLAR 
ALARM  KIT 

AN  1*1*  TO*55£«BlE  AND  i**T  TO  1N*T*LL 
ALA»*i  PftOWlftNO  «ANf  FfAruAfS  NOf 
N<3*MA(.LT  FOUND  KETLtU  ALAMM  HAl 
PIIOVi^Qh  FOB  PCS  1  0«Otf*0itaQ 
f^ttCNES  0<"  SfH^DPS    WILL  PULtf   *+0«h 

miT  *t  (hi  MTf  o*  omrt  **t*    trr 

mCvbOf*  WKJGI*Ai-»**itt  Tail  MUti 
VOII  I  Kit  L**tNT  4  At  All  w  rtMoo  mm 
MOU*T^  vnD£fl  0*i*«  -  »CH4TI  WNf*tM 
!#».  IE  tiOVMTED  *ME»i  Dt tiMCD  Ct*Ot 
N4i.JtB'VJTi  AEStSTS  FiiH  Ai,A»»i  t 
MOifCtt  FO*  !A  THA  DCBCMO^ttE  alaah 
DO  h&T  K  FOOLEC  1*  LOW  PMCt»  fW*  *  * 
TOP  0U44.rTT  COMPUni  UT^rMi  ALL  MAT* 
WCLUOMC  DETML£D  DAAWtFtO»  *ND  *- 
)TlkUCtiOi«S     O*    AVARARLl     MMAtP     *MD 

nsrin 


K!T#ALR-1 

#ALR*1WT 
WIRED  & 
TESTED 

S19.95 


VARIABLE  REGULATED 

1  AMP 
POWER  SUPPLY  KIT 

•  VARIABLE  FROM  4  10  14V 

•  SHORT  CIRCUIT  PROOF 

•  723  *C  REGULATOR 

•  3H305S  PASS  TRANSISTOR 

•  CURRENT  LIMITING  AT  %  Amp 
KIT   IS    COMPLETE    INCLUDING 
DRILLED    &    SOLDER  PLATED 
FIBERGLASS  PC    BOARD  AND 
ALL  PARTS    (Lest    TRANS- 

•  ■■•■MEfl1        rtlTi  PS-pi      U*S 

-  .  -.  ->.---  ;<v  CT  mM 
^ro*^e  30CMA  ai  i2v«ne 
I  Amp»i5v  #i|h    fPSQl    13  SO 


SCHOTTKY  TTL 

74500  i    35 

74501  40 
74SO*  55 
74S0S  50 

74509  55 

74510  40 
74S20  SO 
MS  22  45 
74S40  4S 

74550  *S 

74551  55 
74S60  85 
74S6*  56 
74S74  « 
>4575  T7S 
74S7B  t  SO 
7*S«  » 
74ST07  95 
74S1T2  fS 
7*5113  1  40 
74S114  95 
74S133  75 
71S134  75 

745138  1  75 

745139  I  SO 
74515!  195 
745 153  195 

745155  195 

745156  195 
74  S 16  r  l  BO 
745158  2.50 

1       74S174  2.50 

74S175  2  50 

745181  2« 

745182  195 
74S251  3  75 

DIGITAL 

CLOCK  ICfi 

MM  5312  t    4  95 

<JM53U  396 
MM 557^ AS   3  95 

CT  7001  795 

CT-7003  1395 

MM  5369  2  HJ 

LED  DRIVERS 


PRESCALE 

1K90DC    *T5.95 
95H90  9-95 

VOLTAGE 
REGULATORS 
LM309H  T0&   *    » 
LM  309 K,  T0-3      1  35 


PROM 

HO?     EFrom*M6 
5703      EPiortv  I8J5 

SWITCHES 
ROC* £B SPOT  ^  i- 

MI'N  I  SLIDE  SPOT  SSI 
REG  SUDE  DPDT  6  IT 
PUSH  flUTTOW N  O  3*1 

Mltji        SPOT      1-» 
TOGGLE      DPDT     150 
IC   SOCKETS 

PINS      124       25       100 


XTAL 

3  579545  MHZ.  St  95 


21L02 

PRIME  ■  iiOHS 

LOW  ROWER 

FAlRCHlLO 

OR  IWNETkCS 

■  :*  ttM 

am  i.» 

1Q*-1M  1.40 

2O0-4M  *r- 

OwUO  1.40 


TRANSISTORS 


;n4440 

3N4I26 
2^4249 
2NM37 

2NS027 
2NS457 


2N2222  A         TQ-1G 
2N2712  TO-9B 

2N3415  TO-9 

2N3704  TO  92 

TOM 
TO  52 
TO  92 
TO  92 
PUT 
W  J  F« 

DIODES 
1A.100F1V 
1A.60CP1V 
1A  1000  PIV 
RfCTIF^ER  ^5A.  10O0PTV 

HtU  SlL  SIGNAL 

tN4t4A  SlL  SIGNAL 

DVAC  29V 

LINEAR 
556  TIMER 
566   QUA!  TIMER 

565  PLL 

566  FUNCTION  GEN 
56?    TONE  DECODER 


3/»i  00 
5/*1  00 
5/$ 1.00 
5/*  1.00 
5/*  1.00 
5.'  *  1.00 
5--*l  00 
5-'f  1  00 
2  Si  00 
2'*100 


12/ST00 

lt/S(00 

10  SI  00 

4  11  00 

2Ofl00 
jOrll  oo 

4  SI  00 


IttOO 
85 
95 

I  75 
1  75 

TRANSISTOR     SOCKET 

TO-S/18  GOLD  PINS 


s  si  00 

m  7-SEG 
m    LED 

COMMON  CATHODE 

C0L0P-HT  DEC  PTPREA 

FIND  359  RED       4T  RHDP  *   » 

FND  503  RED       gr    PHDP  tl  35 

DL  ?SQ  RED       «     LHDP  *2  96 

XAN  654  GREEN  6     NOP  IT  95 

KAN  664  RED        S~    N33P  SI  95 


m 
T95J 
BR10I 

$1,96  ea- 

3/SS.OO] 


OP  AMPS 

3/1100 

301  TO*i 

709  DIP 

7Q9  TO  5 

741  DIP 

741  M  DIP 

741  TO  5 

747/  mi 

DISCRETE 
LED"  I 

juMROREO 


10  FOR  Si  00 
100  FOR  19  SO 

PC  TRIM 
POTS 

25*     6  11  00 

J  IK    6  II  00 

IPECTROL 

1DH  TO  TURN 
He 
*'13  » 

MOLEX 
PINS 


tc4. 


COMMON 

DL  747      BED 
XAN  72     RED 

MAN  72  AID 
■AN  81  YELLOW 
XAN  361  GREEN 
XAN  361  RED 
XAN  362  RED 
xAN  653  RED 
HAN  mi  RED 


ANODE 

6    LHDP  *1 

T  LHDP  H 

3"  U4DP  S  I 

2  RHDP  II 
3~  RHDP  SI 
3"  RHDP  ST 

3  LHDP  tl 
«-  NDP  tl 
6     NDP  *1 


form 


lOOlorli   25 

Reel  or  1000 

11.50 


OPTOELECTRONICS,  INC. 


BOX  219  •  HOLL  YWOOD,  FLA  33022  »  <305r  921  2056 


ISTORE:  823  S.  21  AVE. 


&l«MAHER>nflD 


ORDER   BY  RHONE  OR  MAIL 
COO  ORDERS  WELCOME 

Orders  Under  S15    Add  $1  00     Handling 
Fia    Res    Please  Add  4%    Seles  Te* 


WIPAV  ALL  SHIPPING  IN  CONTINENTAL  USA-    OTHfRS  A00  S%  |10%    FOR  AIRMAIL] 
SEE  OUR   BOOTHS  AT  THE  ATLANTA  HAMFESTIVAL  -  JUNE  1U-19,  t»77 
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6.2    8    0 


\ 


I  n* 


«WT 


SrijCwBai'I-    ■ 


ww*^ 


. 

tNVMJD 

COuC 

■jUP1^ 

*        • 

* 

0 

HIGH      WP* 

• 

L0*      DUPS 

• 

^OL  i  T^VOt 


■nil!..    '  •■■-■■' -:-"-:-vv"  v. 


^'V^'i-.vX-.'iV^'Wi:! 


:■:■: 
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more  sot  dermg  diodes  every  time  you 
want  to  try  a  new  repeater 
Just  plug  the  Synthacoder  into  the  back  of  your 
radio,  select  channel  22,  and  the  Synthacoder 
takes  command  of  your  radio  —  Giving  you 
fingertip  control  of  ALL  frequencies. 


•  Front  Pane!  Thumbwheel  Can tro! 
of  All  Channels! 

•  Fully  Automatic  Invalid  Code  Control! 

•  Small  Size:  3«"  x  Wx'6" 

•  Factory  Wired  and  Tested 

•  Easv  To  Install 


SPECIAL 

only  $87.95 

postpaid 

CA  Residents  add  6%  sales  tax 


rz 


m>+       4UM 


»—  ■■■  ■■ 


■mv-    mm 


^^^^—^* 


J  T   ■  ■" 
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Engineering  Specialties 

P.O  BOX  2233 
1247  COMMERCIAL  AVENUE 
OXNARDCA  93030 
486-0817 


D  I'LL  BITE  J  Please  send  more  info, 

D  I'M  HOOKED!  Please  RUSH  my  Synthacoder, 


YES,  I  would  like  to  purchase  a  Synthacoder  for  my  IC-22S. 
Enclosed  please  find  my  £87.95  (Price  includes  postage  and 
handling).  California  residents  add  6%  saies  tax, 

$  ,.,„.,',. pnrif>«>d-  :.nCgsh-  D  Check   □  Money  Order 

please  charge  my       □  Master  Charge        D  BankAmericarcl 
Credit  card  # 
Interbank 
Expiration  date. 

Signature 


IllliJuVi!'!' 


i;  "l;  i,.ii 


>'■*  ■■■.!  J 


M..!:. 


w»»^*pii**p***********-i 


^ 


Name 

Address  _ 


■     ■       !■■■■■ 


Call 


^^^^■-^^^ 


^^■^■■PWWBWBl 


^^^^^^^^™ 


„.  State 


Zip 


E12 
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The  SUPER  COMPACT 

$13.95  Complete 


6  DIGIT  LED  MOBILE 

Clock  Kit  &  Elapsed  Timer 


4'  LED 


12  or  24  Hi 


indudes  All  Parts,  K  Board 
Power  Supply  &  Case 

Colors  Black  Silver,  oj  Go±rj 
Sot.  4.75-  HriU" 
Material  Extruded  Alum 


OPTION  —  Temperature  Imi  Ftont  Panel  —  $300 


BIG-BRIGHT  -  .5"  LED  ALARM  CLOCK 

6  DIGIT  AC  or  DC  or  ELAPSED  TIMER  KIT 


$19.95    Complete 


•  PC  Board  Drilled  &  Silk  Screened  (Includes  Xtai  Time  Base  Circuitry) 

*  5375  Nat  Clock  Chip  &  Fairchild  Displays 

•  Includes  EVERY  part  required  for  clock  and  all  options  except  Cabinet 
and  Crystal  Time  Base  components  If  desired,  see  below 

*  Brightness  Control  •  24  Hr  Alarm  w/snooze 

*  Freeze  feat,  on  every  mode  •  0-60  Mm  Elapsed  Time* 

•  Freid  Tested  over  1  Yr.  •  12  Hr.  60  Hz  oper 

Host  Important  —  Complete  Instructions,  schematics  Pictorials,  layouts 

—  everything  for  trouble  free  assembly 

OPTION  —  XTAL  Time  Base  Components  -  $2  95  when  purchased  w/riock 


Clock  Kit  Accessories 


Wooden  Cast  -  Walnut  gr  incl  Filter 
Dimension    6  5/16"  W  x  2  9/16"  H  x  3  7/ Iff"  D  (V  Material) 

Pleifglass  Cast  (Ch   ■  81  .  White.  Blue,  ft  Smoke)  incl  Filter 
Dimensions  -  5  13/16"  W  i  2  1/4"  H  i  5  3/8"  D  ( *  Material! 

Individual  Filters  ■  Red.  Smoke.  Blue  Amber  and  Grean 


$4.00  each 

$3.00  each 

S  60  each 


60  Hz.  Crystal  Time  Base 
For  Cars,  Boats  Campers,  Field  Use 

$4.95  COMPLETE 

KIT  INCLUDES:  PC  Board  Drilled  &  Silk  Screened 

Crystal.  MOS  17  Stage  Divider  IC,  all  necessary  components,  Inst  Sheets  S  Specs. 


FEATURES: 

•  60  Hz  output 

•  Small  Sue 


■  Low  Power  Dram        ■  Accuracy 
Direct  interlace  wilti  all  MOS  Clock  Chips 


AC/DC  -  ALARM  Clock  Kit  -  12/24  Hr. 

57.50   *tt        $6.50  nr; 


quantities  of 
£  &  up 


•  Your  choice  of  Display  Colors  ■  Red,  Green   Blue.  Amber 
■  Displays  Mrs  I  Mm     Switch  to  Mm  &  Sees  on  Command 

•  AM/PM  Indication  •  Field  Tested  for  6  months 

The  kit  w/ll  include  a  5316  NationaJ  Clock  Chip,  4  Flourescen!  Display  lubes, 
all  electronic  components,  switches,  controls  &  complete  instructions,  specs. 
etc  for  clock  and  all  optional  Features  Other  parts  required  or  it  desired  are 
as  follows 

•  PC  Board,  Drilled  &  SiJfc  Screened  for  Clock  &  all  options  $3  00 

•  X  former  |for  AC  Oper  \  —  $1  00  App  (SCft  outputl  timer  M  —  12  00 

•  Speaker  Alarm  Kit  —  S2  00  Count  Down  (turrvo't)  timer  kit  —  $2  00 


The  LS  LINE  of  TTL 

Low  Power.  High  Speed  Schottky,  Factory  Prime 


741 SOO 

74LS0? 
741S04 
741S08 
741510 
MS  II 
741S20 
741521 
74LS22 


29 
29 
32 
29 
29 
33 
33 
33 
33 


74LS27  - 
74LS30  - 
74LS32  - 
74LS37  - 
74LS38  - 
74LS74  - 
741S90- 

74LS132- 
741S13S  - 
74LS139  - 


33 

33 

35 

35 

35 

50 

90 
90 
90 
90 


74LS155 
74LS157 
74LS160 
74LS162 
74LSI63 
741S175 
74LS25S 
74LS367 
74LS368 


110 

110 

150 

150 

150 

IS) 

115 

90 

90 


4'  Digits        12  Of  24  Hr 

Quart;  Crystal  Controlled 

12  Volt  DC  or  AC  operation 


$27  95  Complete 

Protection  trom  noise       (less  9V  batlery) 

&  High  Impulses 

Display  Blankmg  Ca pa  thirty 

Battery  Back-lip  Capability 


Size  4"  i  I*  i  4 
ftugged  High  Impact  ABS 
Recessed  Front  Switches 


OPTION  -  AC  Adaptor  %2  50 


%\% 


9#s 


THE  BIG  ONE 

.8"  LED  Alarm  Clock  Kit 
$17.95  ea. 


5 


''Sy* 


Includes: 

PC  Board,  Clock  Chip.  Switches 

Fairchiid  8    Display  Module, 

ustors  resistors,  capacitors, 

Complete  Instructions 


features: 

*  Hrs  &  Mm  Switch 

to  Mm  A  Sec  on  Command 

*  I?  Hr  -  24  Hr  Aiarm 

*  10- Mm  Snooze 

*  AM/PM  Indicators 

*  Sleep  Output 


National  MA1001A  Digital  Alarm  Clock  Module 

including  Power  Supply 
$9.95  complete 


4  Digit  0.5"  Display 
12  Mr.  50/60  Hz  oper 


BrrghtnessCont  Cop 
Alarm  &  Snooze  Timers 


Blinky/Flasher/Timing  Kit 
$2.50  each  5  for  $10.00 

Kit  includes: 
PC  Board.  555  Timer,  all  components  and  a  connector  for  a  9V  Battery 


SPECIALS 


8080A  Microprocessor $19.95  ea 

21L02-1  Low  Power  500NS  RAM    $195  ea. 

.6"  Display  Common  Anode  or  Cathode $1  95  ea. 

.5"  Fairchild  Display  Com.  Anode  or  Cathode   , . 79*  ea, 

{Same  as  FTK  0001  &  FTK  0002) 
.8"  3»  Digit  Display  Module  (Same  as  FTK  0010) , $540 

LM340T  Series  fteas     5,  6,  12,  15  A  24  V  loos  ]  99i 

LM309K    5  Volt  Regulator  79* 
LM74I  Op  Amp  14  Pin  Dip  Phg                                                              4  tor  991 

2N3055  NPN  Transistor  TO  3  Pig  59« 

2N4904  PNP  (complement  to  2N3055)  69* 

25  Amp    200  Votl  Full  Wave  Bridge  $149 

ID  Pk    220  Power  Tab  fcistors  NPK  &  PNP  Assl  $1  49 

15  PN    LEDs  Assorted  Sues  and  Cotors  $1  49 

Bi-Polar  LED    Red/Green  $1  00 


6  Digit  LED  Stop-Watch  Kit 

Split  Time  $29.95  Complete  Taylor  Time 


FEATURES 

■  Simple  construction  needing  only  the  parts  listed  beio* 

•  Small  enough  tor  hand  held  case         •  Needs  only  3-AA  cell  batteries 

Klf  INCLUDES 

•  Latest  Technology  inter  yi  Mo$  Ctop  *  7205 

•  3  2766  MH j  Crystal  •  Variable  Trimmer  Cap 

■  2  mini  si*de  &  3  MOM  PB  Switches 

•  3  pairs  (6  digits)  Double  Digit  LED  Displays 
P  C  BOARo  lor  above 


Hand  tieid  case  designed  for  above 


$3*5 


HOBB-Y-TRONIX,  INC 

Bok  511.  Edison.  M.J.  08817 


Orders  must  Hit  I.  Ck   -  No  COD  s  -  Add  51-00  handling  for  orders  under  $25  00 
Outside  Cont   USA  add  \\  Postage  ■  10%  Air  Mail  «  KJ.  res  id  add  5%  Tax 
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.8"  (!)  digit 

Clock  Display 


FND359  .4"  DIGIT  • 

•50  CENTS  EACHJ 

•    10/*4     common  • 

S  100/*35    cathode  • 
••• ••••••••••••••§ 


SH-95  EACH;  3/S12.S0  DON'T  CONFUSE  THIS 
WITH  THE  .5"  TYPES  OFFERED  BY  OTHERS.  THESE 
DIGITS  ARE  BIS!  AH/PM  INDICATOR,  COLON,  AND 
34  DIGITS  WRAPPED  IN  A  CLEAR  RED  PLASTIC 
ENCLOSURE.   COMMON  CATHODE.   LIMITED  QTY. 


< 


BRIGHT  .5"  DIGIT  f    / 

FWD503  COM  CATHODE  |*7 
FND510  COM  ANODE  f I 


10  S8.50 

or  95  c 
each 


house  number, 
similar  to  :N3Q55 


BILL  GODBOUT  ELECTRONICS 
BOX  2355,  OAKLAND  AIRPORT  CA  94614 


TERJIS:  Add  50c  to  orders  under   S1G;   add  postage  where 
Indicated,      BankAmeri card* /Master charge* orders   call 
(415)    562-0636,    24  hours.      Cal  res   add   tax.   Ho  CODs , 


tef  Ion  hookup  wire  |12Jf « A  supply 

HI    FLEXIBILITY,     TOP    QUALITY  STRANDED  WIRE  WITH  +        UD  -    IlfllVI  iiiUUUiUV 


INSULATION  THAT  DOESN'T  KELT  UNDER  NORMAL  HEAT. 
SORRY,  NO  CHOICE  OF  COLOR.. .250  ft  /$2.35 


VECTOR'S 
"SLIT  N-WRAP* 

$24-50 

+2  lbs  postage 


This 

tOO 1     J 5 

a  manual    wrap- 
ping device,  which 
supplies    insulated  wire 
directly    to  wrapping   posts 
without   pre-strlpplng   or  pre- 
cutting.      More   than  one    level 
of  wrap    is    rarely    required. 
Speed  your  breadboard i ng   time 
tremendously  with   this   toot,    and 
don't   bother   stocking  all    that   pre -stripped 
and  p re-cot  wire  you  would  normally   require. 


CB,HAM...$3! 

+  POSTAGE .  Now  you  can  connect  CB  and  ham 
transceivers. . .auto  tape  players* . .portable 
TVs**, to  your  AC  house  current;  also  makes  a 
superb  lab  or  bench  supply.  Crowbar  over* 
voltage  protected,  short  protection,  0,OSV 
regulation,  adjustable  output  1 1  -  14V ,  and 
EASY  ASSEMBLY heat  sinks,  power  transis- 
tors etc.  mount  on  board,   A  SUPER  SUPPLY  1 1 


kit 

form 

only 


MLs  ML 


•• 


Did  you   see   our   ad   in   this  month's    is-  #£ 
sue   of  Kilobaud?     We're    featuring   some-   ^0 

thing    computer    bugs     can't    resist an  tg 

8K  X  8  memory  kit,  ECONORAM  II™.  that  *# 
boasts  all  the  features  of  its  little  #q 
brother  and  then  some.  Best  of  all  is  #A 
the  prices      Si63,84---%C/bit t  •! 

•I 
To    go    along    with     that,     check    out   our  #Z 

new    Motherboard    kit    ($80).      Comes  with  #1 

edge  connectors   for   10  S-10G  buss  peri-  #! 

•  pherals,   and  active,    on  board  regulated  mi 
0  terminations      that    minimize     crosstalk.    #7 

#  overshoot,    and  other   buss   gremlins.  #~ 


74LS0D 

74LS01 

74LS02 

74LS04 

74LSD8 

74LS10 

74LS11 

74LS14 

74LS20 

74LS21 

74LS22 

74LS27 

74LS30 

"    LS52 

74LS37 

74L53S 

74LS42 

74LS74 

74LS75 

74LS109 

74LS124 

74LS12S 

74LS126 

74LS132 

74L5138 


$0.36 
0.36 
0-36 
0.42 
0,18 
0.36 
0.38 
J.  38 
0.36 
0.38 
0.38 
0.38 
0.36 
0.38 
0.55 
0.53 
K25 
0,56 
0.85 
0.60 
2.50 
0.75 
0.75 
1.50 
1-38 


74LS139 

74LS155 

74LS157 

74LSJ60 

74LS161 

74LS162 

74LS163 

74LS168 

74LS169 

74LS174 

74LS175 

74LS221 

74LS240 

74LS257 

74LS258 

74LS273 

74LS2S3 

74LS367 

74LS368 

74LS377 

74LS378 

81LS95 

81LS96 

81LS97 

81LS98 


1.3! 

1.31 
1.2! 
l.S! 
1.8! 
1.3! 
US! 

u& 

1.8 
1-31 

1.3i 
1.31 
1*81 

1,2! 
1.31 

2.2! 
U2i 

l.CH 
1.0< 
U'tl 
1.31 

1.1: 

i.i 

i.i. 


MINIATURE  TRIMMER  CAPS 

5/ $2.  any  one  value.  Choose 
from  (inpF);  2-8,  2.5-11, 
5.8-  18.  7-25,  and  9  -  35. 


(Uffic 


fa 


Clever  buyers  request  our  free  f lye 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••a 


180 


7400N  TTL 


WMl 


5N74fflriJ 

.te 

&N7459A 

25 

miAwn 

.16 

SN7460H 

22 

S*l74154« 

VOO 

SN74.02N 

21 

SUH70N 

15 

5N74155N 

-90 

5N74WN 

.19 

stmrai 

3& 

SN7416eif 

9ft 

SN7404N 

w 

5W473M 

37 

SN74157*I 

.39 

31*7405*1 

24 

SN7474N 

sa 

SNT4160N 

1.25 

Srt7408H 

JO 

5N7475N 

a 

SN74161N 

.99 

BNMOJTN 

29 

SN7476N 

.32 

SN7416aK 

tfl 

SN7400N 

2£ 

SN74TCN 

5.00 

Sfe74l64r4 

1  It) 

5N740ou 

.25 

5W74B0N 

•  H? 

SMf41.65*l 

1.10 

SMlAim 

.!« 

SN74SJN 

99 

SW74S6&N 

1  25 

5N7411N 

.» 

SM7XB3N 

.70 

5H74167N 

S.50 

aNMifn 

33 

5H74S5N 

«8 

SHU17M 

Z40 

SW413N 

.45 

SN7jS$« 

39 

SN74172N 

6.95 

5N7414AI 

n 

5N74B6N 

3.50 

SN74173N 

1.50 

Srt7415h| 

36 

SN7489IV 

2.4$ 

SN74174N 

1,25 

SN7417JJ 

35 

S.N7490U 

,45 

5N7417SN 

,99 

SW42W 

21 

5N7491N 

.7S 

SN.-il/BN 

.BO 

&M7421N 

33 

Sl¥74gZN 

49 

SW74177N 

.30 

3*J7^2r+ 

49 

51^7-192^ 

m 

SH741BQN, 

.99 

SN7423N 

3? 

SAI749JN 

M 

smmibin 

249 

S*I7425N 

29 

5N7495*! 

.79 

SN741B2N 

9b 

SN7425N 

2fl 

SN7^96M 

.69 

5N741B4N 

1  95 

SN7427N 

3V 

S4J74&7N 

4.00 

SN74T3E>N 

2.20 

SNJ4MN 

.4? 

9JW411MN 

1  DO 

5«74i66N 

15.00 

SKJ4J0N 

26 

SN74107N 

.33 

51*74187*1 

6.00 

5N7432M 

31 

5N74l21tf 

.39 

SW741SSK 

3.95 

S*J7437N 

.tit 

SN741Z2W 

M 

5N74190N 

1  -5 

SN743Sri 

27 

SN74123N 

50 

SM74ig[*l 

1.25 

SN7438N 

.25 

$M7iH2&« 

.60 

5W741«I« 

W 

5N744JSN 

IS 

SN7412fiN 

60 

5N74193N 

.59 

SN7441N 

.89 

SW4132N 

T.OS 

SN74194N 

1.25 

S474H2N 

59 

SNMtftftl 

■% 

SN74105N 

.75 

SN7**3N 

75 

SN74141H 

US 

SW4196H 

\M 

5#I7444K 

75 

5N74142N 

fl.» 

SN74197K 

n 

SA7445N 

75 

3*l74l49N 

J  50 

SK74iaart 

1  75 

5H7446N 

&1 

5N741A4N 

4» 

5K74199K 

1.75 

SW7447N 

63 

SN74H5N. 

1.15 

5W74200N 

5.59 

S«r*4flh 

79 

SN74147N 

2.35 

EN7427gPf 

.90 

5N74SBJ 

26 

Sh?414.()*J 

2.00 

SN74251N 

1.79 

SN7461N 

.27 

SH7419DM 

1.00 

SN74ZWJN 

6.00 

S.N7453N 

.27 

SN74151N 

.73 

SN742&5N 

a  M 

SN7454N 

?i: 

SH74153N 

.so 

SH743671I 

.re 

MANY  OTHERS  AVAILABLE  ON  REQUEST 
20%  Discount  tor  10O  Combined  7400 's 


C34002 

CD4&07 
Cp*0O9 
CD4Q1D 
CD+OlT 
CPW2 
CD4013 
CD40lfi 
CD*4)17 
CC4QT9 
C04l)M 
CEM022 

cwces 

CW024 
CtHfffS 
C04O27 
CO4029 
00*529 
04B3O 


J5 

25 

S5 

2,50 

26 

a 

.50 
2S 

.47 

.56 
1.35 

.« 
T.4& 
1.26 

25 
1.50 

25 

.69 
'.Hi. 
2.30 

.€5 


CMOS 


KJ40J5 
CD4040 
CDA042 
CD4044 
CD4046 
CD*047 
CD4049 
GD40SO 
CD*(«1 
CD4B53 
CD4660 
CDiKb 

CD-toes- 

CD4071 

r.:.'-i^.i 

C04S1I 

CD4H-9 

MtHSBB 

74CD0N 

74C02I* 


1.B3 
2.45 
i.« 

1.50 

251 

5  75 

.79 

.79 

2  95 

2.95 

3.25 

1.75 

J1. 

45 

1$ 

2.50 

2.50 

3.00 

.30 

$.5 


-rrr 


LW301H 

LW301CN 

LM302H 

LM304H 

LM305H 

LK307CN 

LIW306H 

1H30BCN 

:m:om 

LM30W 

LM51BCN 

IM311H 

LM311N 

LUHlflCN 

IM31HN 

LW32SK-5 

LM320K-5.2 

UM32BK-12 

LM32DK-1.5 

IW320T-5 

LM32DT-5.2 

LM320TS 

J.M32DT-15 
I.HS2W-1* 
LU320T-24 

U£W3K-5 
LM324N 

LM340K-5 
IIA340K-6 
LM340K-S 

LM24QK-15. 

LM34W-1S 

LM34DK-24 

LM3407-6 

LM540T-6 

LM3J0T-3 

LM340T-12 

LM34-JT-15 

LM34AT-I5 

LM34D7-24 

LM35QN 

Ll*3$lCr(' 


30 

.35 

.35 

.75 

1  DO 

96 

35. 

1.00 

i.tu 

no 

99 
1,15 

.90 

.90 
1.50 
1.30 
1.35 
1.35 
1  36 
1.35 
1.7S 
1.75 
1.75 
f,75 
175 
1,75 
1.75 
9  95 
1.80 
1.7ft 
1-95 
1.95 
1-95 
1.95 
1.95 
195 
LIS 
1.75 
1.75 
175 
1.75 
1.75 
1  75 
1.75 
1.03 

.65 


74QD4N 

74C1QH 

7AC2&N 

74C3DN 

74C42M 

J4C73I* 

74C74 

74C90N 

7flC9S*l 

MCQ7N 

74C1&1 

74C154 

74C157 

?*cm 

7JG1S1 
74C1S3 
74C164 
74C173 
7flC103 
74C195 
U04O44 
MC11016 


.65 

^j 

65 

2.15 

1  5fl 

1  IS 
3.00 
•:  :iu 
s  2& 
2.30 
40ft 
2.15 
3-.2J 
3-.2S 

I  OL 
3  25 
2.60 
2.73 

2  75 
4.50 

56 


LINEAR 


LM370N 

LM373N 

LM377N 

LM3B0N 

iMSSOOJ 

IM381W 

Lh062N 

HE50TK 

NE510A 

N1531H 

NE53B' 

*IE54fl[. 

iqE550tt 

nm& 

NE550B 

NE561S 

h"€5fi?B 

Nt566H 

PfES££N 

NEH6CW 

NE5S7X 

NE567V 

LH703CH 

LMTQflH 

IM7Q9M  - 

LH710N 

LM71ttl 

LM723H 

UW?23M 

iM733JJ 

W73« 

L1I741CH 

LM741CK 

LM741  14N 

LM747H 

LM747tf 

w?m 

LM  748ft 

LM1303N 

LME304N 

IMI305H 

LM1307N 

LH1310N 


(.1.5 
3.25 
4.00 
1.30 
1  05 
1,79 
1.70 

a.oo 

6. 00 
3.00 
9-M 
6.00 
79 
19 
5.00 
5.0D 
5.00 
1,26 
1,75 
1.55 
1 


95 
1  50 
46 
29 
29 
79 
39 
55 
.56 
(00 

f.<n 

.35 
.35 
.30 
79 
79 
3* 
39 
.90 
1  19 
1  40 

.as 

2.95 


LMI3&1M 
iMHWR 
LM145SC 
LM^96M 
LMi5tav 
IMZltll* 
LW2901N 

-bi:ia&5N 

LM39G0K 
LM3905N 

LW5556N 
HC55MV 
LM7525N 
LM7535M 

LM75450 
75451CN 
75452CN 
?5453C^ 
75454CN 
75491C*I 
75492CM 
75494CI* 
flCA  UHEUI 


CA3P13 
CA3023 
CJS3035 
Cft3Kt9 
CA3046 
CA3O50 
CA306O 
CMMC 

&ooei 

CA30S2 

cA3ne$ 

CA3CS& 
CA3D09 

CW091 
C43102 
CA3123 
M3130 
CA3if40 
Cfl360O 
R04104 
RC4105 


2 

S 
:■• 
1 
1 
3 

v 
2 
1 

3 

Mi 

2 

1. 
1. 
1 
'j 

i 


15 

,58 
.48 
35 
30 
.25 
,35 
05 
.00 
.00 

eo 
« 

.75 
20 
95 
15 
69 
25 
75 
95 
25 


There  is  only  one 


They  can  try  and  copy  our  ad, 

BUT 
They  can't  copy  our  service! 


WIRE  WRAP  CENTER 

HOBBY-WRAP  TOOL-BW-630 

Battery  Operated  (Suae  C) 
Weighs  ONLY  11  Ounces 
Wraps  30  AWG  W*re  onto 
Standard  DIP  Sockets  [  025  -inch) 
Complete  with  built-in  bit  and  sleeve 


$34.95 

batteries  ral  included! 


KC2B9 
KC2U9 
HC200 
XCZ09 

KC22 
KC!2 
KG22 
XC£2 
££t-S7 


125"  to 

flee. 
6nBW 
Orange 
VqIIqw 

20(f" 
R«f 
Q,\ber, 
Yellow 
Orauge 


Hi 


rOrtl 
4.5- 
441 
4I31 

t0rS1 
4,11 
4^1 
■i-i 
4=51 


DISCRETE  LEDS 


)fC52« 
XC5?S 
>:C5E& 

Jfc:5?s 


185"  «*, 
Ret; 
Gmen 
Y«i™ 
Orange 
Clnar 


jf.l 
J..£l 
4,11 
4.)l 

4.'51 


KC556 
C5iE 

MC55fi 
XC&56 


ZOO'   die 
R«1 
G:rcan 
frfal 

Cltar 


■X:t 
XC1I1 
KCtll 
MC1 11 

10.51 
4.S1 
4.'J1 
4*1 
7j$l 


.160'  did 

fiftd  10$1 

Dfeew  -1^1 

Velio*  441 

Grope  4<3  > 

-W  **, 

MV5IJ  -  Hal     fi.f51 


■HFPA  RED  LF.D 
VkH  '  HI/16 


SPECIAL  *  —  XC5S6  Red  1  D0/S8.D0        1000^60.00  —  SPECIAL  * 


OLlf07 

MAN1 

MfM  A 
Mm  7 
WAffTS 
Mf\H  7V 
MAH52 
MAN  ij.: 
WAW74 
MAN  32 
MA-NS4 

Mwy  saao 


DISPLAY  LEDS 


POURmf 

Curnirum  Anodt 
h  .>.  ■  llol  Main:.. 
Cmnrnor  l^tlh^ds 
Ccmenon  tainflde 
Cnmrnon  Anrade 

■  ■.:■!'  ILV|   i:-l,,!|..   ,|:.-.-> 

Cdmmrjfi  Anode-yeHaw 
Common  AnodB-greip 
OanrirtiDfi  AraflH-fBd 
Canrnpn  Cattirvle 
Ci/irwmn  AnuLie-MKlluw 
Comrrmn  ilalhndfr-yfiltnw 
Ci.ini!ii>!i  innilfi   ommyft 


HI 
270 
300 
125 
157 
300 
.300 
300 
300 
400 
360 
:}00 
300 
300 


295 

-  n-< 

■1  00 

155 

1.35 

1.9E- 

I  95 

99 

.SO 

1  50 

99 

.09 

'  75 


TYPE 

MMl  Sd40 
MAN  4710 
OL74J1 

DL7D4 

MAM  4/40 

0L741 

OL  TAT 

DL750 

DL3!!a 

FM70 

FN050G 

FMJ&Q7 


POtARITY 

tDimxii:  i;,ilh;iiln  0/^1:3" 
CnnBiron  ^'idiIb-RbC 
OarnniKi  ArradB-red  f 
CoT^ran  CalNjdfi 
COfflrlloli  A;idUe 
Camrnr-n  ftr*ad?-f^sD 


Cm:in:iP 
:.  1-1  i  -11- 

Cnnra«R 
Gflrnrnnti 
Cnrnmon 
Ctimnion 


-'*  .<  -.1- 

*noiJf 
•3alki0r 
Calhnde 
Cjflhoire 


HT 

300 
400 
300 
360 
300 
440 
600 
660 
600 
1IU 
250 
500 
500 


1  PS 
1  05 
59 
99 
90 
09 


.50 
.26 
49 
50 
FS 
W 
00 


S    ATARF  GAME  BOARDS 

eOARD  A  —  6^"  x  ^6" 

Over  00  each  ■e'jsati  *=  tC'-t  56 .95  fi  a  . 

Mist  TraiKiStes.  fleaistflrs  ONLV  500  EA 

[}oc«.  Caps,  Ci7^:als  $wlcn,  m  AVAILABLE 

fl&,U!ti  BOARD  B  -    Itft1  >:  16'  S9.95  $3. 

Ovtf  100  aach  rEWJDle  IC'S  0M.V  500  EA 

Misc  franSHrrS.  Resistors  AVAILABLE 
Diodes.,  Cap$,  Crysfas.  'j*ilciifts.  I  tD£.  eic 


NEW  AY-3-8500-1  TV  GAME  CHIP 

26  Load  Dual  In  Una 
The  prciii  inrn.enderj  t-n  ne  gatie^ 
ptiwEfED.  Mimmuirr  numbm  c-l 
enTflfti?*  comppneflls  ?egtjtre;d 

$24.95 


SatsdablR  ar-gles 

speed  *-nJ  -bar  size 

A'Jt.n  or  manual  DaJI  stfVtce 

R&alism  sDjrdi! 

&  Games  —  eennrs.  honkfty 

aimer  aniinsh.  p«tcla  ■" 

ntsfline  and  iwm  nr*  oflm^a 


74L505 
74L502 
74L503 
■-I1.SC  J 
741  SO* 

raises 

74LS10 

74LS13 

741^14 

■fliS?u 

,'SI  ::?r 

-74LS27 
741S26 
7JL530 
74L&32 
■2  s-ifi 
■:i-:v 
74LS^S 
'4L57] 


20 

74LSO0 

7*? 

?4LS7i 

as 

74LS75 

35 

74LS7S 

29. 

;'4LSS3 

7^ 

r^Lsn5 

ffl 

74Lsae 

'  H 

7*lSO0 

n 

74LB32 

w 

:*usa3 

is 

74LS9& 

w 

74LS96 

w 

74L31Q7 

If! 

74LS109 

■fl 

74  LE1 1 ? 

W 

74LSS3J 

?9 

74tS13fi 

:;. 

741S13A 

TTL 


69 

49 

1.75 

7* 

49 

1:25 

1  25 
1  2S. 
:%5 

M9 
5S 
69 
B 

1  25 
59 

1  BO 


74LS1S» 

7419153 

74LS157 

74LS16? 

74LS1M 

74LS154 

74LS175 

7*t6ttH 

74LS190 

74LS191 

74LSI92 

74LS193 

?4US194 

74LE195 

74LS?57 

74L32E0 

74LS279 

74LS670 


T.95 
1  55 
1.09 
I  55 
2.25 
2?5 
I  95 
1.95 

:r69 


14  pin 
iE  pin 
16  ;in 

10  pin. 
14  pm 
10  pin. 
13  pen 


1»# 

117 

20 

.22 

.JO 

J7 

^^■, 
30 

49 


S.30 
36 

52 

(.45 
J9 
J3 
75 


IC  30LDERTAIL  —  LOW  PROFILE  (TIN)  SOCKETS 


25-49 
.15 
.19 
.21 

?9 

36 

.25 
27 
32 
.4-5 


27 
32 
S 
47 


41 

42 
6H 


50- 1 M 

V  H|ta  24  pin 

20        ^^WW^^^F  in 

27  40  pm 

«  SOLDERTAIL  STANDARD  (TIN) 

30  40  J  n 

42 

SOLDERTAIL  STANDARD  jPOLDi 
Q  4n  i-  -i 

WIRE  WRAP  SOCKETS  (GOLfl)  LEVEL  #3 

37  •"*■"  2fl  pin 

B2  JO  a  n 


1-24 

333 

45 

60 

£3 

S  .99 
1  3.9 
159 


3.  70 
i  10 
ITS 

i  75 

S1.06 
1  40 
1.50 
l  75 


25'49 
37 
44 
59 
62 

90 
I  H 

145 


03 
1  00 
1  40 
1  59 

&5 
1.2D 
I  45 
I  55 


5<M{lfl 
36 
43 
W 
61 

.*! 
1  15 

1.30 


.57 

94 

126 

1  J& 

■AS 
1  10 

1  m 


Plastic  Push  Button  Switch 


*  18  A  WD  SOUd  Wirt  -  5"  Long 

"  .so  {wifoi  x  .00  (ii  ion)  v$iJ  nma 

-  i  AMP  (fi>  14  V^l  -  1  A«P  {a  .  PQ  V(I1 

1-9      10-Up 
J-14S-1       Pish  Dn-Puaii  W       59      ,49 
1-103-2       Normally  Open  .59       .49 

J-1Ba-3       ftgrmplly  Ciosert  hK       ,4Q 


CLIPLfTE     8/S1-49 

LED  MOUNTING  SYSTEM 
use  wilh  XC&Sr^  LEDS 

Speoly  CoHjfs  .-    Red  -  Grwn  ■  A/n&fir  ,  y^lldw 


MINATURE  TOGGLE  SWITCH 


JMT-221  OPDT  on/off  /on  S1.95 

JMT-2S3  DPDT  on /none/on  $1  75 

JMT-121  SPDT  on/off /on  £1.50 

JMT-U3  SPDT  on/none/on  Si. 25 


1 


DIP  SWITCHES 

5P5T  Slide  Adrin 

*?0iS-4  (  B  pm  d'pi  4  s.#i1ch  uni"  S1  76  ea. 

(F?oe-f  in  pm  diifj  7  s*nch  umr  si,&5  e*. 

#  ?&& -9  1 16  pm  di|i;  B  s-viiich  :i n ir  £2.2S  ca. 


CLOCK  CHIPS 

MM5309  6  Oigil   BCD  Oulpirts,  Resst  Plh. 

MM53  F 1  £  Qirjrt.  BCD  Outp<Jts ,  1 2  -nr  ?4  Hour 

Mt4531?  4  Digit,  ffiXJ  Dtitpub.  1  PCS  Outjhit 

MM5314  fiCtgiL.  12ar24Fhnuf.  50ar60hfe 

MM!i.1l5  4  &1QH.  AJ»m..  1  PP5  OulBvl 

MM53I&  VMeo  C«ck  CNfc.  Fdi  Usje  WHri  fMM5641 

CT?B0i  6  Dsgit.  Csle*ida/.  AJami.  12  or  2*  Hour 


^  .35 1 


$9.9b 
4.95 
495 
4.95 
*.95 
9.95 
6.0S 


50  PCS. 

ASST.  1 
ASST.  2 
ASST.  3 
ASST  4 
ASST.  5 
ASST,  6 
ASST.  7 

ASST.  3R 


RESISTOR  ASSORTMENTS     $1.75    PER  ASST. 


i  rta 


Sei. 


tea 


5  ea. 


5  n 


5M 


5  pa 


10  OHM 
27  0WM 

SB  OKU 
160  0H1U 

470  OHM 
I  2K 

3.3K 
R2K 

s&h: 

i90« 

1M 

2.7M 


(2  OHM 

H  0«M 

92  OHM 
220  OHW 
bHcl  OHM 

I.SK 

3.9K 
10K 

27K 

68K 
lfiGK 
470H: 

1  ?M 

i  m 


15  OHM 

39  OHM 

roo  6mm 

270  OHW 

6WOHW 
UK 

4.7k 
12K 

33X 
B2K 

22CK 
5fiOK. 

1  5M 

3  9W 


!fl  OHM 
47DHM 

120  OHM 

an:  rhm 

320  OHW 
22K 
5GK 
15ft 

J9Bt 

?73h 

6BOK 

m 

4  7M 


K  QHM 

«0HM 

150  0-HM 
390  OHM 
Is 
2  7K 

«6k 
■Hk 
47K 
IgOK 
530k 
*20K 
2  2M 


1/4  fVAH  yx.   -    50  PCS. 


V4  WATT  5*4,       50  PCS. 


1/4  WftTT  5^       541  PCS 


1/4  WATT  5%       50  PCS. 


1/4  WATT  1%   =   5n  J»a5v 


tf*  WATT  5*i       50P£S. 


i/4  watt  &%      gnpes 


Includes  Resistor  Assortments  1  -7(350PCS.)  $10.95  ea. 


S5.00  Mlrilrtium  Ord^f  —  U.S.  Funds  Onh/ 
CaJUoriia  Resitttnls  —  Add  B%  Sal«e  Tin 


Spec  Sheets  -  25v  —  Send  3Sc  Stamp  lor  1977A  Calllfig 

DditBr  Ditcaunl  Awl  table  —  R«qu«il  Pricing 


DATA  HANDBOOKS 
7400     Pm-o^i  &  DPEunpiion  tf  s^OO-^AOO  lCS    £S.9S 
CMOS    Pin  d-jI  a   Description  (*f  4QOD  Sorlot  tCS    $2.95 
Lin«»r  FinouT  Si  i=  u  noi  i  on  ai  Da^renpilon                  J2.95 
ALL  THREE  HANDBOOKS  $fi  9b 


ELECTRONICS 


1D21  -A  HOWAHD  AVE  ,  SAN  CARLOS,  CA.  94070 

PHONE  ORDERS  WELCOME  -  (415)  592-9097 

All  Advertised  Prkes  Goad  Thru  tAsy 


WIRE-WRAP  KIT  —  WK-2-W 

WRAP  •  STRIP  .  UMWRAP 

•  TOOJ  lor  30  AWG  Wir^ 

•  Roll  of  50  Fr  White  or  Blue  30  AWG  Wire 

•  50  pes.  eatfi  1".  T\  T  4  i"  lengths  — 

pre -si  ripped  wire. 


$11.95 


WERE  WRAP  TOOL  WSU-30 
WRAP  ,  STfllP  *  UNWRAP   15,95 


WIRE  WRAP  WIRE  —  30  AWG 

25ft.  mir.  St, Z5    50ft.  11.95    tOOIt  S2.S5     100fltt.Sl5.00 
SPECIFY  COLOfl  —  White  -  Yellow  -  Red  -  Green  -  Blue  -  Black 


CUTTER  CRIMPER  TOOL  (CS-8) 

•  Piier  Nose  (serrated -jaw) 

•  Scissors  Action  Catling 

•  e  8oft  Cutlers  (4-4JJ.  5^0,  6-33.  S-32. 
10-32,  10-2^J 

•  Crimp  Stations  (7mm  Amlo  —  22-20  to 
12-XOdect.) 

•  'J  Up  ^Ffonf r  W»re  Cutting 

•  Scissors  Action  Stripping  {No,  22-20  to  No.  10) 

•  Crimp  Stations —  insulated  (2^-20  to 
12-10  electa 

Actual  Si?t?  -3V4M  length 


$8.50  j 


^     Permacel  Electrical  Tape 

^   iwi3e-S66tl.  i long i  •  AllwgaHier  ■  Nolim^rt 


SI. 25  per  roll  —59,95  per  ID  roll  package 


TYPE 

IN7-1D 
if.  .-■-.!', 
1K75? 
IN  753 
1N754 
!NM9 

1*15212 
irfbfi4 
1N5?35 
IM5236 
lNiJifi 
1N45J 
iruBb/i 
!N4flQ1 
1N4M2 
H-^M-i 
•  '■J.IOi.  J 


ZENERS  —  DIODES  — 

PflfCE    TYPE 


V13LT5 

J.3 

5.1 

M 

6:? 

B.B 

8.2 

15 

5.6 

e.i 

6,8 
7.5 
25 
150 
130 
50PLV 
1D0  P4V 
;-'i:-:i  i-,\ 
jyopiv 


W 
■iOOrom 

«0>P 
■IfJCm 
40Dm 
400m 
4KJin 
5COm 

s;n?i 

SfflJn* 
HJOm 

'7m 

lpm 
1  AMP 
1  AMP 
1  AMP 
1  AMP 


.Vl  ft'l 

4l/t.W 

t-'l  .00 

4.1  «'■' 

4/1.  DO 

H  1  W 

4 '1.00 

2S 

25 

S 

2$ 

BM.ffl 

'6.1  M 

6<1  W 

r2;n  oo 

!2.'1.fl0 
U.'i.OO 
I2M.0O 


SN400S 

1NiD06 
IJMOO 

1N4UB 
IN4164 
1N43M 
\H<\7U 
irt*735 
1B4736 
1f4473J5 
1N*742 
lh4.i'44 
1NH93 

INHfri 

"■J'li::. 
IN1ie^ 
1KnB6 


RECTIFIERS 

VOLTS     W 

600  Prv  1  AMP 

WO  PIW  1  AMP 

1000  PIV  1  AMP 


50 
75 
Mi 
75 
5.6 
6  2 
6.8 
£2 
12 
15 
50PIV 

I*:  -'.■ 
rbo  piv 

BOO^IV 

AH  ~  v 


:-"Tn 

IUT 

10m 

?S:T 

!w 
1w 
1* 
tn 
1* 
1* 

35  AMP 
35  AMP 
15  AMP 

35  AMP 

36  AMP 


PRICE 
1W1 .06 
10.1  Of] 
lOfl  00 

■i1    '?": 

IS'1.00 

in  in 

20.1  00 

28 
34 

29 
26 
S3 

I  60 
1.70 
1.50 
1.80 
3.00 


SCR  AND  FW  BRIDGE  RECTIFIERS 

C35D                    15*@«0V                      SCO  jt.^S 

C3SM                    AbA  &  nm                      $Cfl  L.46 

2W2328                   1.SA@20DV                       SCR  .Sfl 

WOt  9M)  ■  1              1 W  @  5BV                          Pw  esifJGE  f^C  1  g& 

MDA  9IW-3             tHt  rVv  206V                        *W  BRIDGE  RtG  1  95 


mps  we 
^22iw 

tmsm 

?sa  -. 

MJE30K 
MJE29M 

.*■■  .-"■■: 


i-Sl  DO 
a.firX 
4^?.00 

S/M.00 
ay  (U 

1  i:  SL' 
5'H.OO- 
Ml  00 

s  ss 
1-1 « 
&? « 

HI  .00 
Ml  ffl 


TRANSISTORS 

MOW?  **T  flO 

ft«^  Ul  M 

JNJ7M  LSI  Dfl 

a«a?oi  h^  in 

»3T4J6  511  « 

mm  -^-  M 

?Njrn  mi  xi 

3N3J35  Si  » 

jNa»;  mi  .m 

7'mit  Hi  .Gfl 

&O905  4*1  «/ 

2fi3W6  *,f  1  IB 

IN*013  Ml.M 

^m)i+  all  .(m 

2N.t>25  1D&1.0O 


If 

I  I 


2W40I 
2"H4DZ 
3H4403 

?HSDBt. 

2lfiCflH 
-r.:  j J- 

2NS?39 

i*45*» 

7*15051 
i:!iififi:SM 


W1.D0 
*.11  M 
4  s--  SI] 

441.0(1 
4i^l  00 
!■%>  X 
b%l  00 
t'£1  00 
4iil  Oil 
4.^1  CD 
if  X 

:i-y.- 

S41.00 

&n  do 
«i«? 

W1.D0 

;.ji  co 
iz.oo 


CAPACITOR 


I'S 


50  VOLT  CERAMIC 
DtS£  CAPACltOHS 
T040   50-100 


10  pi 
22  P1 
17p.1 

imr^ 

MBpf 
47CJ  p1 

!lj    T' 

.0022 
.0047ml 
Olnf 

lilSV 
15/JSV 

47f35V 
68,' 35V 
1  fJi'SSY 


.06 
.D5 
.06 
05 

w 

■  K 

.12 
.12 
12 

.1? 


04 
04 
04 
04 
il 
IM 


03 
03 
03 
,03. 
M 
035 


■OAVF 
OTj47,uF 
01  ^F 
022iiF 
.047^F 


1 

.06 
.05 

iib 

.06 
12 


CORNER 


9      10-19  5G-1M 


100  VOLT  MYUR  FIIM  CAPACITORS 
ID        .0-?        .Q22nv.'  .13 

10         07         D47rrYl  21 

18         .07        .1inr  .27 

,10        .07        .J2mf  .33 


.04 
04 
.04 
OS 

OS 
09 

II 
.1? 
23 
.17 


+29%  DIPPED  TANTALUMS  jSQUOt  CAf  AOTDRS 


.23 
n 
:i 

W 
2B 
.26 


.23 
2? 

2a 


.17 
17 
17 
I? 
17 
17 

ir 


1.5.15V 
2-fc25V 

4.J^MV 
6  6V25V 
1D725V 

i&r-^v 


.30 
^1 
31 
.-3E- 

.40 

.« 


.26 
27 

.27 

31 
35 
SO 


035 

035 

035 

B4 

04 


13 
.17 

.sa 
ji 

.22 
53 
Z5 
.29 
.40 


IMMATURE  ALUMINUM  ELECTROLYTIC  CAFACfTOflS 


AiUI  Lead 


Ridiel  Lead 


47tfOY 

15 

13 

10 

tfflSV 

\b 

T3 

.10 

1  OWV 

16 

H 

11 

■47ffiW 

16 

U 

11 

S.3,'5QV 

15 

.13 

.10 

I.OflflV 

.16 

13. 

10 

47/2SV 

1* 

14 

12 

1  0-25V 

16 

T4 

11 

TO/ESV 

15 

13 

10 

1  0.5UV 

F6 

14 

?l 

10.«W 

16 

14 

ia 

4.7/16V 

15 

16 

.10 

22/3SV 

.1? 

.16 

.12 

4  7V25V 

15 

13 

TO 

12/W 

tk 

20 

.18 

47/50V 

16 

14 

.11 

4"HV 

19 

17 

1& 

10/16V 

U 

ts 

.09 

47.'50¥ 

25 

21 

.10 

lOffiSV 

15 

.13 

.TO 

I0O/25V 

.24 

.20 

.T8 

10fiOV 

16 

14 

.12 

1O0;50V 

35 

.30 

■  U 

4?,'50V 

.24 

U 

19 

sawav 

3? 

28 

.25 

tOO/l6V 

IS 

IS 

.14 

22O.^0V 

45 

41 

38 

100.'25V 

14 

20 

18 

470USV 

33 

20 

.27 

1DQ/50V 

.35 

.30 

26 

iooo;i  ev 

55 

.50 

.45 

2?0.'15V 

n 

17 

16 

2200.16V 

70 

62 

55 

^70,'25V 

%\ 

26 

26 

J1 
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DIP  PLUGS  AND  CO V ESS 


Use  Far  moimting 

■tiodes,   reti 

tfQtt,  (un^tn, 

etc. 

Gold  plated  peril 

Tor  long  wear. 

PLUGS 

COVE 

1-24 

25^49 

50-99 

1-24 

25-  99 

8  pin 

.46 

.39 

,3? 

JQ 

.09 

1  4  pin 

,48 

.40 

.34 

JO 

,09 

16  pin 

.56 

.47 

,31 

JO 

,09 

24  pin 

.79 

.72 

.65 

.15 

J  1 

40  pin 

SU  33 

si.ra 

.92 

.25 

,22 

t*i*d 


►/ 


* 


»  * 


YOU  CAN  STORE  A.  WORLD  OF 
DATA  ON  THE  KEY  TO  TAPE 

RECORDERS  FROM  TRl-TEK. 
SHARE  A  BYTE  WITH  A  FRIEND. 


Wfr 


ffiii^\\ 


.-: 


DIP  PLUG  INTERCONNECTS 

Ideal    for  lab   From  board  to  board,    remote  switches,   in  test 
I  equipment,    lamp  pane  1 1,   etc.        Mods   from   gold  pioted 
|  connectors,   color  coded  ribbon  cable,   molded  pluqs. 
Very  flexible  and  durable. 

To  order,  make  up  pari  number  frarw  characteristic  and  Hod 
pice  in  chart,    For   instance:    S-HP-J8  it  single  ended   14  ptn 
interconnect    18  inches   in   length.       Price    h    £t«72,      D-24P-0G 
u   doucle   ended    74  pin,    6   inches  in   length.      Price   is   54.55. 
Quantity  pricing  ri  available. 


price  charts 

Np  Of  PTm 


SINGLE  END 


12" 


Length 


...... 


1.62  1.72 

1.76  L87 

2.69  2.SS 

double  END 

2.87  2.97 

3,13  3#24 

4.75  4.94 


24" 

36' 

«" 

1.B3 

2.0cj 

,\?6 

1.99 

2.21 

7:44 

'.OH 

3.48 

3,87 

3. OB 

3*30 

3.5! 

3.36 

3,5S 

3.81 

5J4 

5.54 

5,93 

PfiESTfifPPED  WIRE  WRAP  WIRE 

Highest  quolity  30  go.   Kynnr  insulated  liluer  plated  wire  lur 
wrapping.     Stripped  1"  on  bo  I'd  ends.     Indicated  lengths  are 
lengihs  of  insulated  portion.      Packed  100  per  sturdy  picnic 
vial  or  1000  per  poly  bog  .    Compare  our  prices  ML  Available 
in  Black r  fed,  Ye  I  tow  and  Green .    State  caJnr  rf«ir»d_ 


Length  Price  pet  tube  of  100 

I*  11,46  (YAV30VC- 11 

SI. 60  {YVW30VC-2I 

4-  $|.B5{WW30Vt~4> 

6*  S2.20  mw30VC-6i 

Dealer  Inquiry  Invited 

I ROILS  OF  WIRE  SAME  AS  ABOVE 


Price  per  bag  of  1000 
S1I.S4  (*WWS»K-li 

ii2.aof'wwarjBtr< 

SI*. 80  i'WW3MK-4i 
5T7.6Ortww90oK-6> 

(30  go.  JCYNARl 


|lQ0ft  Roll   In  poly  bog..,S3,45      10  Rolls,   mixed..  ..$24. 00 

WIRE  WRAP  I.C.  SOCKETS,  3  LEVEL  GOLD 

14  ptn   38c  *a,  10  far  S3. 60         16  pin  42c  *a,  JO  for  S3. 90 


I HIGH  CURRENT  STUD  DIODES       X 

02131    700V,  25A... $.85 

|D7138  oOOV,  25A .,.„„ _.,  Si  .55 

3269    200V,  100A .„  sS.85 

Contract  Cancellation  Specials. AH  Full  Spec,  NEW  i ! 


SN7490.  ...... 39c 

LM320H-J2...S»+29 

1N523U^,.    25c 

1N5226B 35e 

741  (mini -dip ,  ,3/Sl 


2N3734 38c  2N3773   St. 75 

2N586I.....75<  2N4401..9/S1 

1  N3572 90c  2N4403.  ,5/Sl 

G.E.D45C5   44c  2N 1 557.  .51 .39 

50 V  j   3 Amp  flpnxy   Bridge  tH JV$ 


KEY  TO  MAGNETIC  TAPE  DATA  RECORDERS 

Anny  Is  shown  operating  one  of  these  versatile  units  which  consists  of  a   1/2"   magnetic  tap*   recorder  sitting  on  top  af 

jke^aard  controller/display  module.      These  units  *ere  mode  by  PERTEC,    one  of  the  most  resoected  nomei  in  data  re- 
cording and  were  used  to  replace  punched  cord   input.     They  ore  oF  lot*  design  ond  recent  manufacture.     Frow   'K#  op*| 

|ernton  choir,    it  Ii  Just   like  o  key-punch.      Instead  of  data  going     into    carets  in   Moiferith,    it  god   onto  rViog  tope  in 
ESCDfC.     They  ifwy  be>  used  for  that  purpose  or  the  tope  tklvm  am  be  ^eporsted,   control  and  data  Unei 
Far  use  directly  on  your  fyrteni.     Hoa  intevtul  jnemory/oufCer  for  80  or  200  charoctef  storage.     DUptay  panel  Indicotet 

Ichorccter,    chorocter  namb«ff   record  ftvrrte- .      R*od  bock  Circuits  alter**  **orch  on  reccsra  key,   editing,   dupTi eating... 
The-ie  are  no*  obsolefefll     A  gEonr  Factory  do*ing  brings  you  thefe  of  about  5c  on  the  doElor.     AH  uniti  ore  completel 
and  In  good  condition*      They  how  not  been   Functionally  tetfed  but  have  been  Inspected  far  damage,      AH   sum  »old  on[ 
as  is  basii.     There  are  national   lervice  shops  for  thete  uniti  ond  porh  are  ovoilable.      Hundredt  of  the*e  unin  are 

|being  med  right  now  in  bmineu  and  industry. 
Prices  are  a*  It  ^complete  and   inspected),    F.O.B,   out  warehouse  in   Rocheitet,    N^Y.   and  ihipped  by  truck,    FteTghl 

(collect  only,      UnTt  weEgKt  Is   approximately  70  Ibi,     Comej  In  7  or  9  track   vwriloni.     Model  43?  1    has  remote  data 

|eommunicarion  channel.      All   unltl,    less  tape. 

KT-4301-7 7  track  dola  recorclir. ......  1249.00 

KT -431 1-7 ,,  7  track  with  remote S299.00 

KT-4301-9 T„  9  track  data  recorder.. .....  $329,00 

[Ooeratori   and  rrHiintenance   manuaU^oH    separately   OftlylSJO] 

k^iiiiii^^^HMkiiiiiiiiiiiiiiiiiiH 


PROFFESStONAL  LOGIC  SYMftOL  TEMPLATE 
MIL-STD  606-B     fHolF  Size), .....53.75 


DATA  BOOKS  8Y  NATIONAL   SEMICONDUCTOR 


GtTAL.      Coven  TTL,   DTL, 


LINEAt.     Coven  ompliflen, 


:totef  etc 

OO    LlllilS, 


..S3. 95 

..J*. 251 


LINEAR  APPLICATIONS  VOLUME  I.     Daiem  o» 


Fast   Signal   Diode 

115V  VR  IQOmA   lft    Rever*a  rncovery   time  Is   less   than 
20  nS  at   1 00m A   forward  1      6  pf  cap.      Same   siie  oj 
JN914,    IN414S.  D600 20/S1 

TO-5  Heat   Sink.      THFRMALLOY  22118  2-piece  black 
anodi?ed   lot    maximum    heat    dissipotfon.    HS22II8.     5   SI 


6.8V,    SOWatf    7ertej 
cethj^       Gold  plnTed, 


t.t»de  by  Motorola  in  TO-3 

.......  si.oo 


t  .  4- e-t-fc-f-4  **-**- 


NEW  BOOK   fPOM  NATIONAl 
JMOS    LSI.      Grant  data  book    filled   with    sp«=  and  oppf 
on  large  tcale  MOS  elteuin  from  Notional   Serniconductor 
Carporotion  Price  includes  sh»ppina  in  U.S.  only...  §4, 25 
OutiFde    U*S*j    odd   po^Togri   for    2    lbs. 


MCM6571      Full  ASCII  Charoctei  Gcnerotoi  .  . 


S9,95 


application  nofej  and  technical  brie**  cowering  the 
me  of  ap-ampS,    rejulators,    phaf*   locked    loops   and 
audio  ompt. ........................    ..........  SJ . jy 

UNLAR  APPLICATIONS  VOLUME   II,.      Takes  up  wbere 
Volume   I   left  you-'AM   the  lalejf   linear  devices. 
Along  *irh  Vol    I   you  have  a  greal   lovi-ce  of  opp- 
Ircation  data  on  the  mast   widely   used  devices  as  well 

as   new   types   juit  appearing....... .. T....S3,2S 

CMOS     Goics,    Flip    Flops,    resisted,    etc, ,.,.,,,  S3, 00 
VOLTAGE   REGULATORS.      A  myti   for  anyone  making 
a  power  supply.      Complete  theory    including  transform- 
ers,   ftlten,   heat  sinks,    regulator)  etc .. .,  S3, 00 

MEMORY.    Info  on  MOS  ond  Bipolar  memories,    RAMS 

EC  MS.    PROMS  and  afetodw/encoovrt. S3. 95 

'  ETACI.  Caver j  peripheral   drivers*    level   trans- 
lators,   lin*  driver   receivers,    mefBOfy   and   clock   drivers* 
sense  ampsj    display  driver  and  apro— couplers . . . . .    $3.95 
SPECIAL   KJNC1HQNS  DATA  BOOK,      Contain*  de- 
toiled    fntarmafiort-   lor  specifying  and   applying   Special 
amplifiers,    but ''eft,    clock   drivers,    analog  switches  and 

D/A-A/0    converter    products.  „ $3.  25 

a  UP  TO   HANDBOOK     Contain*  detailed  discussions, 
including  complete  design  parrieutarij    covering   many 
arecti  a  I   and  in  with  real   world  design  examples., ,    S3, 25 


tm-tek,  inc 

t>*Ti  noBtrt  43BO  Ave  nut" 
qlendaie.  AOizona  s^aoi 

phone  tvt  -  «i-6*4« 


We  pay  suf^ace  shipping   on  all   ordeit  over    510  US+    SI 5  foreign  in  US   fund*. 
Please    odd  exlro    f<^  nf»i  *'****  w  a'r  ttoil.    E*c*n  «*MI  be  refunded.    Orden 
smder   J10,   odd   51   ha™Hing.    Please  odd  50c  injuronce.    Master  charge  and 
Bonk   America  cards  welcome,    f S20  minimum!.  Telephone  rwderi  may  be  placed 
10AM  to  5  30PM  doily,  Man  rhtu  Fri.     Call  602-931-4528.  Check  reader 
service  cord  or  send  starts  tor  our  latest    flyers  packed  witb  new  and  surplus 
electron''  c  cumuonenti . 
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S.D.     SALES     CO.    pO  BOX  28810© 


DALLAS,  TEXAS  75228 


JUMBO  LED  CAR  CLOCK 


Alarm  Option  —$1,50 
ACXFMR  -S1.50 


THE  HOTTEST  SELLING  KIT  WE  EVER  PRODUCED! 

You  requested  it!  Our  first  D.C.  operated  clock  kit.  Professionally 
engineered  from  scratch.  Not  a  makeshift  kluge  as  sold  by  others. 
Features:  . 

A.     Bowmar  Jumbo  —  .5  inch  LED  array.  rLP^ ^*- 

MOSTEK  -  50250  -  Super  Clock  Chip,  ^icf  Vt^  ^tt0^ 

On  board  precision  crystal  time  base.  qqO 

12  or  24  Hr.  Real  Time  Format.  &»£  q\ 

Perfect  for  cars,  boats,  vans,  etc.  *  * 

PC.  Board  and  all  parts  (less  case)  included. 


B. 
C. 

D. 
E. 
F. 


THIS  MONTHS  SPECIALS 
AMD  -  8080A  $14,95 

2-80  CPU  49.95 

82S129  1KPROM  2.SO 


60  HZ  CRYSTAL  TIME  BASE 
S.D.  SALES  EXCLUSIVE! 

$5.95  ea. 


.00 


1702A  2K  EPROM 

we  ten  ft  like  It  is.  We  could  nave  said 
these  were  factory  new,  but  here  Is  the 
straight  scoop.  We  bought  a  load  of 
hew  computer  gear  that  contained 
a  quantity  of  1702  A's  in  sockets,  we 
carefully  removed  the  parts,  verified 
their  quality,  and  are  offering  them 
on  one  heck  of  a  deal.  First  come, 
first  served.  Satisfaction  guaranteed! 
U.V.  Eraseable.  55.95  ^  4/S25 


KIT  FEATURES: 

A.  60 HZ  output  with  accuracy  comparable  to  a  digi- 
tal watch. 

B.  Directly  interfaces  with  all  MOS  clock  chips. 

C   Super      low      power      consumption      (1.5      MA      typ.  | 

D.  Uses  latest  MOS  17  stage  divider  IC. 

E.  Eliminates    forever    the    problem    of    AC    fine    glitches. 

F.  Perfect  for  cars,  boats,  campers,  or  even  for  port- 
able clocks   at  ham  field  days. 

G.  Small  size;  can  be  used  in  existing  enclosures. 
Kit  includes  Crystal,  Driver  IC,  PC  board,  plus  all  necessary 
parts  and  specs.  At  last  count  —  over  20,000  sold ! 


UP  YOUR  COMPUTER! 

21LQ2-1  IK  LOW  POWER  500  NS 

STATIC  RAM    Time  is  of  the  essence! 

And  so  )s  power.  Not  only  are  our 
RAM's  faster  than  a  speeding  bullet 
but  they  are  now  very  tow  power. 
We  are  pleased  to  offer  prime  new 
21L02— 1  low  power  and  super  fast 
RAM's.  Allows  you  to  STRETCH 
your  power  supply  farther  and  at  the 
same    time    keep    the    welt    light    off. 

8  for  SI 2.95 


1000  MFD 

Filter  Caps 

Rated  35  WVDC 
upright  style 
with  PC  leads. 
Most  popular 

value  for  hobby- 
ists. Compare  at 
up  to  $1.19  ea. 
from  franchise 
type  electronic 
parts  stores.  S.D. 
Special         4/S1. 


Slide  Switch 
Assortment 

Our  best  seller. 
Includes  mini- 
ature and  stan' 
dard  sizes;  sin- 
gle and  multv 
position  units. 
AM  new,  first 
name  brand.  Try 
one  package  and 
you'll  reorder 
more!        Special 

12/$  1.00 


ffi£ 


S.D.  SALES  EXCLUSIVE 

$12,95  MOS  6  DIGIT  UP-DOWN  COUNTER  $12.95 
40  PIN  DIP,  Everything  you  ever  wanted  In  a  counter  chip. 
Features;  Direct  LED  segment  drive*  single  power  supply  (12 
VDC  TYPE,),  six  decades  up/down,  pre-loadable  counter, 
separate  pre-loadable  compare  register  with  compare  out* 
put.  BCD  and  seven  segment  outputs.  Internal  scan  oscilla- 
tor, CMOS  compatible,  reading  zero  blanking.  1MH2,  count 
Input  frequency.  Very  limited  quantity!  WITH  DATA  SHEET 


7400— 19c  7411— 29c 
741.SO0—  49c  7413— 50c 
7402-19C  7416— 69c 
74LS02-49C  7420—1 9c 


RESISTOR 

ASSORTMENT 
V«W    5%    4    10% 
PC  leads.  A  good 
mix     of     values. 

200/S2. 


7404—  19c 

74L04— 29C 
74S04— 44c 
74L504-49C 
7406— 29c 
7408— 19c 
7410— 19c 


7430— 19c 
7432— 34c 

7437— 39c 
7438— 39c 
7440— 19c 
7447— B5c 
7448— 85c 


7451— 19c 

7453-19C 
7473— 39c 

7474— 3Sc 
74LS74-59C 
7475— 69c 
7476— 35C 
74S0— 49c 
74S3— 95c 
7465-95C 
7486-45C 


TTL  INTEGRATED  CIRCUITS 


7490— 65c        74153 
74LS90— 95c  74154 
7492— 75c 
7493— 69c 
7495— 75c 
7496— 89c 
74121.38c 
74123-65C 
74132-1.70 
74S13B-1.95 
74141-75C 


-75C 

l.OO 
74157— 75c 
74161— 95c 
74164-1.10 
74165-1.10 
74174— 95c 
74181-2,50 
74191-1,25 
74192-1,25 
74193-1.00 
74195— 69c 


P.C.  LEAD 

DIODES 

1N4148/1N914 
100/$2.00 
1N40Q2-1A. 
100  PIV   40/$l, 


HEAVY  DUTY 

Full  Wave  Bridge 
25  AMP  50  PIV 

$1.25 


Disc  Cap 
Assortment 

PC  leads.  At 
least  10  different 
values.  Includes 
.001,  .01,  .05, 
plus  other  stan- 
dard values. 

6Q/$1,D0  ^3*) 


$9.95 


KIT 


SIX  DIGIT  ALARM  CLOCK  KIT 

We  made  a  fantastic  kit  even  better;  Redesigned  to  take  advantage  of  the 

p.c.  Board  -  3.00  latest  advances  in   LC.  clock  technology.   Features;     Litronix  Dual  %" 

acxfmr  -1*50  displays,  Mostek  50250  super  clock  chip,  single  LC,  segment  driver,  SCR 

Do  not  confuse  with  Non  Alarm  digit  drivers.  Greatly  simplified  construction.  More  reliable  and  easier  to 

kits  sold  by  our  competition!     build   Kit  includes  alt  necessary  parts  (except  case).  P.C.B.  or  XFMR 

Eliminate  the  hessit  -         optional.  NEW!  WITH  JUMBO  LED  READOUTS! 


avoid  the  5314! 


Motorola  SCR 

2M4443.     8     AMP     400     PIV. 
P.C.  Leeds  3/$i. 


FAIRCHILD  -  TBA641 
4w.   Audio   power  Amp.  Just 
out!     In     special     heat     sink 
DIP.     one     super    audio    IC. 

$1.50  with  data 


FND'359  -Led  Readout 
,4      IN.      Common     Cathode. 
High     efficiency.     Has     FND- 
70  PIN  OUT.  59C 


OUR  CATALOG 

It  chocked  full   of  rare  parts 

bargains,  deals,  RAM  or  CPU 

kits,   plus   much   more.   Yours 

FREE! 


$15. 9  5 


COMPUTER  POWER  SUPPLY 
A  very  fortunate  purchase.  One  of  the  best  industrial  quality  REG- 
ULATED supplies  we  have  seen.  High  performance,  small  size. 
Input  is  120  VAC  60  HZ.  Has  the  following  regulated  outputs: 
-5VDC@800MA;  -15VDC  @  1.25  AMP;  -25VDC  9  180  MA, 
Sold  at  a  fraction  of  original  cost.  Do  yourself  a  favor  and  order 
NOW,  We  expect  a  quick  sellout. 


NEXT  MONTH: 
S.D,  will  have  music  for  your  ears.  Watch  our  ads. 


For  your  Imsai  or  Altair  8080  Computer: 
Z-80  CPU  Kit  -  $149,  4K  Low  Power  Ram  Kit  -  S8f  .95 


PRICES     SHOWN     SUBJECT 

TO  CHANGE  WITHOUT 

NOTICE. 


Terms:  Money  back  guarantee. 
No  COD.  Texas  residents  add 
5%  sales  tax.  Add  5%  of  order 
for  postage  &  handling.  Or- 
ders under  $10.  add  75c. 
Foreign  orders:  US  funds 
only! 


Call    your    Bankamericard    or 

Master  Charge  order  in  on  our 
continental  United  States 
toll  free  Watts: 

1-800-527-3460 

Texas   Residents   Call   Collect: 

214/271  0022 


Special  Thanks  to 

Dennis.  Fred,  Abe,  Bill,  Sam, 

Hat,    Torn,    Alex,    John,    Ely, 

and  Larry 


S.D.  SALES  CO. 
P.  0.  BOX  28810© 
Dallas,  Texas  75228 


ORDERS  OVER  $15.00  -  CHOOSE  $1.00  FREE  MERCHANDISE 


S2 


TTL  SPECIALS 


74H10  Dual  4  Input  Buffer   ,i(l $  .20 


RF  DEVICES 


7490  Decade  Counter  . . . 
74S175  Quad  Fltp-Flop  with  clear 
74283  4  Bit  Binary  Adder   


1 1 » -  ■  .*»****<  ♦»♦  +  •♦♦***  + 


......  .  4J 

99 

.......     .Oil 


21/?"  round  speaker,  8  Ohms , . 

2ft"  round  speaker,  100  Ohms 

Speco  miniature  replacement  speakers  from  1"  to  314" 
Brand  New  GE  Stereo  Tape  Amplifier  Board  with  all 

Watts  12  V  ac  supply  limited ,-«,„■, 

Mono  Amplifier  Board  1  control   „ 

6  foot  black  or  brown  zip  cord  and  plug  .-:■..*..*■••■*. 

RG174  50' coil ., , 

214"  round  speaker,  B  Ohms 

VHF  Ferrite  Beads 


m   m   *  •*    ■    » 


*•***■ 


.     •    a    <* 


Ham  &  CB  Slide  Mounts  with  lock  &  coax  connectors 
2  Amp  Bridge  Rectifier,  200  Vott   . . . . 

2  Amp  Bridge  Rectifier,  600  Volt   . 

3  Amp  Bridge  Rectifier,  200  Volt   - 
Gould  AA  500  mA  Nicads  ....... 

2  Amp  1000  volt  rectifier 

LM  723  14  pin  Voltage  Reg 


1  00 

.1.10 

SASE  for  list, 
components  4 

3.50 

2.25 

I      t     §      f     *      f      1       m       m       m   *J   W 

4.60 

75 

. . .  15  for  100 

8  95 

.........  -DU 

1.25 

85 

........ km 

..J0  for  1.00 
.49 


2N3375  3W  400  MH? S5.50 

2N386B1W  4O0MHz 1.15 

2N55S9  3W  175  MHi 4,75 

2N5590  I0W  175MHz .7.80 

2N559I  25W  175  MHz  . ? 0,95 

2SG517 .,.335 

2N6080  4W  175  MHz . . .  5.40 

2N6081  15W  175  MHz .«    8.45 

2N6Q82  2SW  175  MHz  ,......,.  10.95 

2N6083  30W  175  MHz  ..............  1130 

2N6084  40W175MHZ  1630 

2SC130G 4,30 

LdV    I  JU  '      -.    ...■.■..a.......    ........    J.i  J 

2N2B76 . . . , special  10  95 


ZEIMERS 


1N74Sto1N759,.. 

.....  tUU  nffW 

, . .  ea.  25 

1N472Sto1N4764. 

1  ttBtt    ,  . 

.28 

!N5333ia  1N5378 . 

5  watt  

.  -  — 2.10 

1N2970to1N3005. 

.   1 U  Wall    .  ,  .  . 

r      a      -      -      w     £—     » M 

1N3305to  1N3340 

,  50  watt 

4.75 

8038 ..$3.25 

IVI  rUM  t*\     ......................  .i)U 

tliOUjJ    .  -............-..■'•..■.  i30 

MPF102FET ...55 

2N3904ar2N3906 ...,2& 

2N5436  or  2N610B 70 

M  JE  340  (2N  5655).. 1.10 

40673  RCA  FET 1.55 

741  or  709  14  Pin  DIP ....25 

555  Timer , 75 

556  Dual  555 1.75 

200  Volt  25  Amp  Bridge 1.50 

IN914-1N4148  .......... ..15 for  .99 

IK34"1N60  1N64 10  lor  .99 

CA  3028  Dif.  Amp .1,50 

4060  CMOS 2.00 

LM309K  Va*t  Reg 1.10 

MJ3055 2.20 

531 3 Clock  Chip 3.95 

5314  Dock  Chip 4.50 

531 6  Clock  Chip ..4.95 

/.  ni  d  '  u  J  ,  ..  . ,  .  .  ...^....  .........  &  3 

LM309  or  741  Mm  O  IP  Op  Amp  ... .  .45 

LM74 1 CE  TQ5  Op  Amp .45 

14  or  1 6  Pin  1C  Socket! 30 


.001  Pacer  Cap.  192P10292  200  WVOC  .  .18 
12.8  kHz  Crystal  in  TO  5  Can 4.95 


Sltde  Pots  Tapered  1  K  or  15  K  .  S  .50 

Egg  Insula! ors 45 


21M918   .  .  . 

95 

2N2218   .  . 

45 

2N2219A  . 

40 

2N2222A  , 

p.   ■    *«'**#«    i     tvU 

2N2369   .  . 

20 

2N24B3 

34 

2N2484   ,. 

.45 

2N2905   .. 

35 

1       4       -ft        ••        a        ■        h         *        ■        -i    V  V 

2N2907   ,, 

25 

2N2926G  . 

24 

2N2926Y  . 

.-.bbb-bbbb          _  4  " 

2N3053   ., 

50 

2N3390  .  . 

W       4       ai       ft       1        4        J      *       ■           a  P     3 

2N3439   ,  . 

*allt--IHB>g             |    .!^J 

2N3440    .  , 

•     ■     f     ■     i     9     m     m  ■    m-      i.Q\J 

2N3512    .  . 

1.15 

2N3553    ,. 

-..-.►.    i .4  U 

2N3565   ,. 

2N35B4    . . 

30 

2N3638A  , 

37 

2N3646    ,  . 

77 

■■!-         »J.aFaa         ^^     f 

2N3713   .. 

♦        *■■**■■             1    -JJ 

2N3725A  . 

■          i        4        I        ■         A        I        a             1      ,  D\l 

2N3771    .. 

i ■     ♦    *     ■    *     •     p     4      £  ,DU 

ALDELCO  COMPUTER  CENTER  NOW  OPEN 

Kits,  Books,  Boards,  Magazines  Special  2102LI  8  for 
$17.50.  8080A  CPU  Chip  $29.95.  We  stock  OK  Battery 
Operated  Wire  Tool  $34.95,  OK  Hand  Wire  Wrapped 
Too!  35.95.  7400  ICs  CMOS,  Timers  PLL's  IC  Sockets. 
All  kinds  of  transistors,  rectifiers  and  diodes.  Plus  other 
electronic  parts. 

HOURS:  MONDAY  TO  SATURDAY,  9:30-5:00 
OPEN  WEDNESDAY  UNTIL  9  PM  (516)  378  4555. 

We  quote  on  any  device  at  any  quantity.  Add  5%  for 
shipping.  Minimum  order  $6,00,  Out  of  USA  send 
certified  check  or  money  order,  include  shipping  costs. 


Special  50  Fool  Spool  #30  wire  wrap 
$1 ,98.  White,  blue,  red  or  yellow. 


NATIONAL  8080A  SPECIAL  $19.95 


2N3772 

2.25 

2N3773 

.  .  .  ....  ■  ■   ■  ^,33 

2 N 3859 

-  • .29 

2N3903 

.....  .  i  . .  . .  i^u 

2N3905 

-        -        -       -r        ,        -        -         -r       .        .       -r         ^£  3 

2N3924 

..........      |  mQ\f 

2N3926 

»••.•••«••  6,30 

2N4041 

..........  i Mv 

2N4249 

25 

2N4401 

25 

2N4402 

25 

2N4403 

a      .         25 

2N4409 

19 

2N4427 

'  35 

2N4429 

7  &5 

■■-kaaia-BBBarf          J      ill  J 

2N4888 

50 

2N5016 

B.B.^.«BUBB                   1        1           OU 

2N5090 

7  &0 

1        I       #       *       +       1       h       a        b        i           f     ,*J  W 

2N5129 

40 

2N5179 

■  -  -w     f-    *     fa     *      .      i     4      ii      ^JjU 

2N5641 

»   •>  *  ■  *   ■■   ■  ■   *  ■■    3  aH'iJ 

2N5642 

■-.  10.25 

2N5643 

■    ■■■■■*■>■■      |  "i  ,1}  j 

2N5913 


.  1.70 


Build  the  W7BBX  Programmable  Keyer  (Ham  Radio 
April  1976)  We  can  supply  the  four  PC  boards  and  a 
Comprehensive  Construction  Manual  all  for  only 
$29.95 

Write  for  our  catalog  featuring  other  Kits  including 
the  hard  to  get  Keyer  switching  transistor  2N4888  as 
well  as  other  Keyer  parts  and  boards. 

Clubs  contact  us  for  quantity  discounts  on  any  of  our  kits. 
We  have  Wirt  Wrap  Sockets  and  Wire  Wrap  Wire  -  50  feet    SI  .98. 


STOPWATCH  KIT  Operates  on  a  9 
Vdlt     battery.      Includes     Crystal, 
Switch  7205  MOS  Chip  &  LED 
Dijpfay*  and  Board  .......  £29.95 

STOPWATCH     HAND    CASE    for 
above   ........  , , ,  ........  3.95 

CLOCK  CABINETS  Beautiful 
wood  simulated  walnut  grain  S3 3 5 
Plexiglass  in  Bluer  White,  Stack  or 
Smoked  ,  .  .  . ,  .  .  .  $2,96 

SIX  DIGIT  AUTO  OR  BOAT 
DIGITAL     CLOCK     KIT     Has    a 

beautiful  Charcoal  Grey  moulded 
h*gh  temperature  plastic  case  with 
chrome  rim.  Dimensions  are  lit" 
hioh  x  4"  wide  x  4ft"  deep. 
Large  0,4  LEDs  display  hours, 
minutes  and  seconds.  Works  on  12 
Volt  AC  or  DC  as  welt  at  automatic 
switching  to  a  9  Vott  battery  for 
power  failures.  Battery  (not  sup- 
plied) fin  rn  case.  Provision  for 
blanking  display  LEDs  for  out  of 
car  Of  boat  use.  Adjustable  Crystal 
Time    Ban    included,    as    well    as 


Mobile  Mounting  Bracket* 
KITOMLY  $2935 

Three  or  more  kits  27.95 

W  i  red  a  nd  Tested  39 .95 

Power  Peck  for  use  on  AC  235 

NOW  MEW  IMPROVED  DIGI 
TAL  ALARM  CLOCK  KIT  Hours 
*  Minutes  'Seconds  displayed  on 
six  BIG  0.5  FatrchikJ  7  Segment 
Display  LEDS  12-hour  format 
24-hour  alarm  with  snooze  fea- 
ture, plus  elasped  time  indicator 
and  freeze  feature.  £»grn  pages  of 
pictorials  and  instructions,  NEW 
o  n  -  b  o  a  r  d  p  o  we*  transfer me  f 
and    circuitry    for    optional    time 

base .  SI 9.99 

60  Cycle  time  base  kit  for  dc  use 
in    automobile    or    for    battery 

operation S4.95 

12  OR  24  HOUR  CLOCK  KIT. 
Comes  with  Big  OS  Seven  Segment 
LEDs-  Uses  National  5314  Clock 
Chip,  Fits,  our  Walnut  Grain  or 
Plexiglas   Cabinets.   ONLY    $1835 


ALDELCO 


2281A  BABYLON  TURNPIKE,  MERRICK  NY  11566 

516-378-4555 


A2 


183 


(Toll  Free) 

*  CALL 

HAM  RADIO  CENTER 

ST.  LOUIS 


FOR   NEW  AND  USED  AMATEUR  RADIO  EQUIPMENT 
MASTER-CHARGE  BANKAMERICARD 

TRADE  ON   NEW  OR   USED 


Hours  9  A.M.  •  5  P.M.  (Central) 


Closed  Sun.  &  Mon. 


THE  HAM-KEY 


NOW  5  MODELS 


•  Iambic  circuit  for  squeeze  keying. 

•  Self  completing  dots  &  clashes 
■   Dot   memory. 

•  Buttery  operated  with  provision  for 
external  power. 

4    Built-in  side-tone  monitor. 

•  Speed,  Volume,  tone  &  weight  controls. 

•  Grid-block  or  direct  keying. 

•  Use  with  external  paddle  such  as  HK-L 


NEW 

HK-5 

ELECTRONIC   KEYER 
$69.95 


MODEL  HK-1 


MODEL  HK-3 


$16.95 


•  Dual  lever  squeeze  paddle. 

•  Use  with  HK-5  or  any  electronic  keyer. 

•  Heavy  base  with  non-slip  rubber  feet. 

•  Paddles  reversible  for  wide  Of  close   finger  spacing. 


•  Deluxe  straight  key. 

•  Heavy  base,  no  need  to  attach  to  desk 

•  Velvet  smooth  action. 


MODEL  HK-2 


MODEL  HK-4 


Same  as  HK-1,  less  base  for  those 

who  wish  to  incorporate  in  their  own  Keyer. 


•   Combination  HK-I   &  HK-3  on 
same  base. 


Available  from  your  local  dealer  or  order  direct. 

HAM  RADIO  CENTER,  INC. 

8340-42  OLIVE   BLVD.   •  P.  0.   BOX  28271   •  ST.   LOUIS,   MO.  63132 
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1 

DIODES/ZENERS 

SOCKETS/BRIDGES 

TRANSISTORS,  LEDS,  etc. 

1N914 

lOOv 

10mA          .05 

8-pin       pcb       .25       ww 

.45 

2N2222       NPN 

.15 

IN  4004 

400v 

1A 

.08 

14*pin        pcb        ,25        ww 

.40 

2 N 2907       PNP 

.15 

1 N4005 

600v 

1A 

.08 

16~pm       pcb       .25       ww 

.40 

2 N 3740        PNP 

1A        60v 

.25 

1N4007 

lOOOv 

1A 

.15 

18-pin       pcb       ,25       ww 

.75 

2N3906       PNP 

,10 

1N4148 

75v 

10mA          .03 

22-pin       pcb       .45       ww 

1,25 

2N3G54        NPN 

.35 

1N753A 

a2v 

z 

.25 

24-pin       pcb       .35       ww 

1,25 

2N3055        NPN 

15A      60v 

.50 

1N758A 

10v 

z 

.25 

28-pin       pcb       ,35       ww 

1.45 

T1P125        PNP 

Darlington 

.35 

1 N759A 

12v 

z 

.25 

40-pin       pcb       .50       ww 

1,95 

LED  Green,  Red, 

Clear 

.16 

1N4733 
1N5243 

R1v 

13v 

z 
z 

.25 
.25 

Motex  pins     ,01     To-3  Sockets 

t    ,25 

D.L747       7  seg 
XAN72        7  seg 

5/81 

COIT 

"  high  convanode 
l-anode 

1.95 
1.50 

1N5244B 

14v 

z 

,25 

2  Amp  Bridge         100-prv 

1.20 

FND359  Red  7 

seg 

com-cathode 

1.25 

IN  524  58 

15v 

z 

,25 

25  Amp  Bridge       200-prv 

1 .95 

HP276    corn-cathode 

j 

1,25 

C  MOS 

- 

T     T 

L      - 

4000 

.15 

7400 

,15 

7473              ,25 

74176 

1.25 

74H72           ,55 

74S133 

.45 

4001 

.20 

7401 

,15 

7474              ,35 

74180 

.85 

74H101          .75 

74S140 

.75 

4002 

.20 

7402 

.20 

7475              .35 

74181 

2.75 

74  HI  03         .75 

74S151 

,35 

4004 

3.95 

7403 

.20        1 

7476              .30 

74182 

■  wv 

74  H 106         .95 

74S153 

.35 

4006 

1.20 

7404 

.15 

7480              ,55 

74190 

1.75 

74S157 

.80 

4007 

,35 

7405 

,25 

7481               ,75 

74191 

.35 

74ST58 

,35 

4008 

1.20 

7406 

,35 

7483              ,95 

74192 

1.65 

74  LOO           .35 

74S194 

1.05 

4009 

.30 

7407 

.55 

7485              ,95 

74193 

.85 

74L02            .35 

74S257<  8123) 

.25 

4010 

.45 

7408 

,25 

7486              .30 

74194 

1.25 

74L03           .30 

4011 

.20 

7409 

,15 

7489            1.35 

74195 

.95 

74L04           ,35 

4012 

,20 

7410 

.10 

7490              .55 

74196 

1.25 

74L10           .35 

74LSO0 

.45 

401 3 

.40 

7411 

.25        1 

7491               .95 

74197 

1.25 

74L20           .35 

74LS01 

.45 

4014 

1,10 

7412 

.30 

7492              .95 

74198 

2.35 

74L30           .45 

74LS02 

.45 

4015 

.95 

7413 

,45 

7493              .40 

74221 

1.00 

74L47          1.95 

74LS04 

.45 

4016 

.35 

7414 

1.10 

7494            1,25 

74367 

,85 

74L51            ,45 

74LS05 

.55 

4017 

1.10 

7416 

.25 

7495              ,60 

74L55            ,65 

74LS08 

.45 

4018 

1,10 

7417 

.40 

7496              .80 

74L72           .45 

74LS09 

.45 

4019 

JO 

7420 

.15 

75 108 A 

.35 

74L73            .40 

74  LSI  0 

.45 

4020 

.85 

7426 

,30 

75110 

,35 

74L74            ,45 

74  LS1 1 

,45 

4021 

1.35 

7427 

.45 

74100          1.85 

75491 

.50 

74L75            .55 

74LS20 

,40 

4022 

.95 

7430 

.15 

74107            .35 

75492 

.50 

74L93            .55 

74LS21 

,25 

4023 

.25 

7432 

.30 

74121            ,35 

74  LI  23         .55 

74LS22 

.25 

4024 

.75 

7437 

,35 

74122            ,55 

74LS32 

.40 

4025 

.35 

7438 

.35 

74123           ,65 

74H0O 

.25 

74LS37 

.40 

4026 

1.95 

7440 

.25 

74125            .45 

74H01 

.25 

74S0O            .55 

74LS40 

.55 

4027 

.50 

7441 

1.15 

74126            .35 

74H04 

.25 

74S02            .55 

74LS42 

1.75 

4028 

.95 

7442 

.55 

74132          1.35 

74H05 

.25 

74S03            .40 

74LS51 

.65 

4030 

.35 

7443 

.85 

74141           1.00 

74H08 

.35 

74S04            .35 

74LS74 

.75 

4033 

1.95 

7444 

.45 

74150          1,00 

74H10 

.35 

74S05            .35 

74LS86 

.75 

4034 

2.45 

7445 

.80        | 

74151            ,75 

74H11 

,25 

74S08            .35 

74LS90 

1.30 

4035 

1.25 

7446 

,95 

741 53            ,95 

74H15 

.30 

74S10            .35 

74LS93 

1.00 

4040 

1.35 

7447 

.95 

74154            .75 

74H20 

.30 

74S11            ,35 

74 LSI 07 

.95 

4041 

.69 

7448 

.95 

74156          1.15 

74H21 

.25 

74S20            .35 

74  LSI  23 

1.00 

4042 

.95 

7450 

,25 

74157             .65 

74H22 

,40 

74S40            .25 

74LS151 

.75 

4043 

1.25 

7451 

.25 

74161            .85 

74H30 

.25 

74S50            .25 

74LS153 

1.20 

4044 

.95 

7453 

.20 

74163            .95 

74H40 

.25 

74S51             .45 

74LS157 

.85 

4046 

1.50 

7454 

.25 

74164            .60 

74H50 

.25 

74S64            ,25 

74LS164 

1.90 

4049 

.80 

7460 

.40 

74165          1.50 

74H51 

.25 

74S74            ,40 

74LS367 

.85 

4050 

,60 

7470 

,45 

74166          1,35 

74H52 

.15 

74S1 1 2          .90 

74LS368 

.70 

4066 

1.35 

7472 

•45       | 

74175            .80 

74H53J 

.25 

74S114        1.30 

4069 

.40 

74H55 

.25       1 

4071 

.35 

4082 

.45 

9000  SERII 

ES 

LINEARS, 

REGUI 

-ATORS,    etc. 

9301 

.85 

8266                   ,35 

LM320K5 

1.65 

LM340T-24 

.9 

5 

LM723 

,45 

9309 

,35 

8836                   .95 

LM320K12 

1.65 

LM340K-12 

2.1 

5 

LM725 

1.75 

9322 

.85 

MCT2                  .95        J 

LM320T12 

1.25 

LM340K-15 

1.2 

5 

LM739 

1,50 

95H03 

.55 

8038                  3,95 

LM32GT15 

1.65 

LM340K-18 

1.2 

5 

LM741  8*1  A 

I    .20 

9601 

.75 

LM201                 ,75 

LM339 

.95 

LM340K-24 

.9 

5 

LM747 

1,10 

9602 

,50 

LM301                 .25 

78Q5  {34QT-5I 

.95 

LM373 

2.9 

5 

LM1307 

1.25 

LM308    (Mini)      .75 
LM309H              .65 

LM340T-12 
LM34GT-15 

1.00 
1.00 

LM380 
LM709(8  J4  PIN} 

.9 
.2 

5 
5 

LM1458 

LM3900 

,95 
.50 

MEMORY  CLC 

>CKS 

LM309K(340K-5).85 

LM340T-18 

1.00 

LM711 

.4 

5 

LM75451 

,65 

74S188  (8223) 

3.00 

LM31Q               T.15 

NE555 

.50 

1702  A 

7.95 

LM311D(Mmij      .75 

NE556 

.95 

MM5314 
MM5316 
2102-1 
2102L-1 

3.00 

LM318    (Mini*     .65 

NE565 

.95 

3.50 
1.75 
1.95 

INTEGRATED  CIRCUITS  U 

INLIMITED 

NE566 
NE567 
SN72720 
SN72820 

1.75 
1,35 
1 .35 
1.35 

TMS601 1 NC 

6.95 

7889  Ciairemont  Mesa  Blvd.      San  Diego 

,  CA  92 

111       (714)  278-43 

94 

8080AD 

15.00 

All  orders  shipped  prepaid 

No  mi 

nimum 

^Fm    ^     ■      ^fc^^-^™^^ 

t     b  ^#*  H# 

8T13 

8T23 

<1   T   *t  M 

1.50 

^    crt 

Open  accounts  invited 

COD  c 

)rder?  accepted 

1.50 

Discounts  available  at  OEM  Quanti 

ties 

8T24 
21078*4 

2.00 

California  Residents  add  6%  Sales 

Tax 

19 

4.95 

24  Hour  Phone   (714}  278  4394 

Master  C 

Iharge  /  BankAmericard 

POLY  PAK'S  JS  THE  "BARREL  KIT  KING"  OF  THE  WORLD! 


of  *ny  hit 


Poly  Pak7  exclusive  */+ 


Each  kit  carries  a  m&ney-bdck  guarantee!  3(>  — 

Test  *em  yourself  'n  save!    Includes  100%  material,  too!* 


i®  ARE  LIKE 
FINDING 
MONEY!!! 


HIT  »3T 
LED  DISPLA1 
|fflOLEX  RINSt 


200  for  $1.98 

jrinn  */*"  mm,  i/io"  iipec- 

|L  n  pc   for  d « npl  my* ,  key  be  nidi. 

**"    4    OH,  5AJ9H4 


BARREL 

IOLOWIN- 

3  for 

51.98 


HIT  *210 
PANEL! 


__4  -J 


x/  A 


I  1*  ftwla  thai  tin" 
crr«d  with  liOVAC 
(or  "it*  lit**,  Wif/ 
HC.C4L  it*.     tAi 

— ^^faaaaaaaaaaaaaaaaaaaaai 

BARREL  HIT  JltS 

TRANSISTORS 

DARLiNGTONS 

50  for 
$1.98 

lOTOU  dump*    I,0PQ.G00 
U      rsj'n   C*l,  Ho.   5S3513 


BARREL  KIT  £220 

MULTI-DIGIT 

READOUTS 

10  for  $1.98 

Hirrwii  of  A'b,  6'*,  A  9- 
difll  reatlnuta,,  torn*  with 
dnv.r  ch<p#,  Wut  *,  Jjuyl 
L'n'.iiim.     Ha.         543828 


rao 


BARREL  KIT 
MINI  BLOCK 
CAPACITORS 

50 for  St. 98 

l_nb*h«*eble'  Worxi  l&p. 
HlCB  precleLoa  anbralmi 
r«fi»      fnr      iJl      apfl  I  sc»4  KH. 

3  mi.Ch.      sassx* 


BARREL   KIT    .22  5 
[SOUND  TftltiGE 

3  for     ^ 
$1*98 

"Hand  clap"  teimJILiei  exya- 

titl   ml  he   amiilliler.   t  r  Inert 

srit  CiL  ho.    S4)€ia 


BARREL  KIT  #22  lj 
C  SOCKETS 

8  for 
$1.98 


Mfr  ui\U«"W  Frtulf  14T.p|:n, 
four  li'piB.  Sottlnr  Ull, 
Irt-prrHTIi.    Nd.  ^A  3621 


IKED  READOUTS 

5  for    MIT 

"$1.98  '"• 

I!  kit*  Li  of  uniaeted  "17"^ 
,3*(  ,(5*.  T—*-.  LJfca  FNT>- 
3*7.  000.  AOH.  MAM-3*. 
Wut   a    ton  ft  Ma,         3*3013 


ARREL  KIT  Jl»4 

0   AMP  INLINE 
BRIDGE 
RECTIFIERS 

20  for  $1.98: 

A  ■■Lit     *olt«f*.     Wa     can"  I 
leet    >m,    Me.  54347  5 


BARREL  KIT  :2  0  3 

CALCULATOR 

KEYBOARDS 

10  for  $1.9 


one 


***** 


ll'l    IrueS    20-k*r,    4    fune 

i>oti     Lr>  hoard*    Ml    ridi«t- 
Ipoi  piT»-*i**r.  *l  12  oaa 


[BARREL   KIT  :i*4 
K-WATT   METAL   Flirt 

llSOfor    ^ 
$1.98  •*1^ 

flflU'Jt-      meta]      flirt]     resk- 
luirfl,    Long   Lctul*.      9-A:34lj. 


L  NIT  £1*2    #3 
RED  LEDS  J 

ir  $1.98™ 

user  car>- 
tactory 

mj|a.  Ftir 
I  f J i r ».-  u-f  jjmjt-rtK,  red.  len«. 
C.t.  No.  54  3  3  60 


BARRE 
JUMBO 

15  for 

1  00  I     mmrnfll. 
I'rllnl  luti  front 

dump.,     JIV     10 


BARREL  HIT  Mil 
NYLON    GEARS 

0  for 
$1.98 

Wroc  eaeteir  ol  aivee  1"  to 
3"  geara  for  tb*  m«faw. 
k  ri  car  train  hobhj-j.i*. 
Wv     lUli.hu.        5  A  3437 


BARREL  KIT  Mil 
MICRO  2ENERS 

100  for  $1.98 

l-WiU»   tlnj'J    100  ft    mate, 
rial,  from  2V  to   96Vt  Ani 
l.adir  JVn  iltdrll,    no  opei 
liO^T  A  mkro  epoaj1  u*! 
Cat-  No.         04  33*0 


M 


PLUGS  SOCKETS 
PLlnbutrtT  uatu*d.t"  In- 
clude! AC,  Dr,  R*\  «i*dto. 
4<»  i-iB.  all  -ind»,  Wt,  1  lb„ 
CalP**. 


BARREL  K»TS 

AfJO  CHQOSE  TNE 


*+*+++ 


100  for  Ktr 
$1.98  »«a 


BARREL  HIT  Jill 

CARBOriLM 

RESISTORS 

800*  for  $1.98 

w«!ifTt      A«»t     vaiuri.     L'n- 
mir-v!,    C*.    M*.       SA3445 


BARREL  KIT  #3  1  T 
25  for  LAMPS! 

$1.98 

Dl.trhbutnr  uhlrmd.  faaxrela 
of  aatld  bitlh.,  iMip'l'r  voll- 
ts*.  to  -4V.  <ieraw  A  bay- 
onet.  Wt.   4   oii   Nb..5435«1 


BARREL  HIT  ;2«i 

6V  INDICATORS 
w/|*ftd* 

15  for  $1.98 

Tm*i       limp       nutaufaftofcr 
dtifltpa      iMTaatPry'       VartJi 

CiLtl.. 


BARREL  HIT  02  1 1  v 
LO'PKOFILE    TO-S/J 

50  for  $1.98 

NPN  pttwiT  tf  an  Hi. torn. J 
mfl.lly  E4vrjd,  tlve.n  40Vr  Icl 
2AL  lift  .10- LAO  LJfP  to  2dD| 
MtfZ:    u k.    iu:a    2NniB9L 

Wt_   12  oe.  Hn.  SA3951 


BARREL  KIT  Ull 

400  Farts. 
$1-98 

Hrrudia  taatttorm.  eap*. 
traaxf ormata  r  r*el*#ax*.  di- 
odci.  .tc  lot  pt.  "^rk, 
fr^Torm.d.  dumprd  aa«a 
barrrl.  bj  tartxwia*.  J  #0  *  ■ 
C*t      H„  H1U1 


BARREL  KIT  J 20 tffi 
9  DIGLT  ^V,T 

READOUT         *X     ^ 
MODULES       v 

5  for        °;     / 

$1.98wctLl    C  air  alitor 

c^M^   ^AialS 


BARREL  KIT  ;  1  63 
MINI  TRIM  POTS 

30  for    i « 
$1.98 

n«.t.    V»lUf».    100    to    1     Ring 
What     a    buy,     l&ineJp  turn. 
y\    %    Wl,    0    a±.       -5A3345 


BARREL   HIT  :iAl 
POP'  PLASTIC 
TRANSISTORS 

25  for  $1.98 

2NMQ<lt      Willi      biifhr 
2Na0ftrf*    t,t    100%     mate- 
riiL   '^O-lta.    PfefarnmJ. 
Cat.  No.        BA  91431       1  oe. 


BARREL  KIT  |llt 

KEYBOARD   CHIPS 

10  for 

?1.98MUWUUU-.rV| 

Tnrtfcfelly      **      f>*lrt      U*i\ 
em.     MM174B'aJ     aryl 
rncodar    cnlnt.  N*.  SA14t< 


BARREL  KIT  *K«9 
V. RCOULATORS 

10  for 
$1.98 


Nik    SA32J0 
LMaoBKC  TO  a  V,H.#  h»j. 
re  lad.     lint    hy     tlta     [ieund, 


IBARREL  KIT  JJLS9 
ImODULAR  SWITCHES 

25  for 
Si.  98 

.  f  a  t  ab  *  f¥t  7-77  7 

|.witcfa*«.  TV-cn*&vr>  r»- 
fait.  DfMtL,  Apdt.  *l?.  Hr*n4 
1n->--     C4t.  Ma.     SA  315J 


BARREL  KIT  £158 
MAGNIFIED  MAN-3'lt 

20  for 

$1.98      "MAN-,,       7- 

wfaj  r.a4«iutT  wuh  bujll-^a 
Fn»a;ni  (1«r,  Fwrtary  diiccn- 
iinuvii  ib»«.  1 00  t  mate- 
rial, Cat.  No.  M?325    lea 


BARREL  KIT  ft  i  5  *^*n_ 
CLOCK  CHIPS^--^.-*    d 

20  for  ^r"3srttlii 
$1.98 

Wr  cjihrf*r!  an  aaaortment 
n(  Hnfa  ehip.  alMrm.  rj|.n- 
dar.  twippara,  "ho  kno.», 
n^l.  C.a 


BARREL  KIT  tfl49 
ROCKLR  SWITCHES 


ll'mli 


C4»- 


&A3lfl» 


12  for 
$1.98 


BARREL  HIT  M4$ 

MINI 
TRANSFORM! 


15  for 


HAfTRtL   K 
RCA  PHO 

40  for 


KIT  #144       ft 
NO  PLUGS A 

$i.98  e# 


^fl**    and    auHin.    tNilj     I" 
iq.   Wt.   K  (fa.         t A  3^94 


I ^00 0.0 00  KCA  phoaa  pluBz 

Jaf    Ibia    una.    You    hi-fi-vrs 

knnw    wul    liter    ar*    .     .    . 

100  *      rrtataftal.    5 A  3293 


ti" 


BARREL  KIT  1131 
PANEL  SWITCHES 

30  for. 

1HJ    you    bear  a(  OAK?   A*h 
uEti.r  eqpl    mah.r  tarrell 
alt   urn-i   '!<    fnijin^.     .ire- 
mr,   .luln.  f  jc  5A12Q> 


BARREL     KIT     ;i3> 
MICRO    MINI    LAMPS 

20  for 
|$1.98 

In. (.n*'  hirtn  aiae  t  V*  ■ 
1,1  with  »»r«  i#i.d.  1  tn 
ft  VUC  4rt  *itl..    5A32SA 

BARREL  KIT.  112 

MICRO  MINI  LEDS 

40  for 
$1-98 

All  1hr  tiny  leda.  axcal.  opv 
Inicht  cif  MofttuMii,  LUrCiiiait, 
lvArj.ly  of  colons .  Tield 
hn%     or     better.    5A113V 


BARREL    KIT    ;134 
CALCULATOR    CHIPS 


BARREL    HIT    ^92 
3   AMP   EPOXY 
IrECTI  F I E  H  S     •*  Urt  tr  .i  *■  J 

100  for  $1.98 

1 1  'i  i  ■,  1 1 1 1. 1 1 1  -  r# JrctM .  eJ*ct  rl  - 
<jl|I}'     nn*     buabiMsl     Vim, 

Icherk  'am,  itJ»  not  («t-  u., 
■i    n      -  i-.liiLjff  ,.  s  A  13 04 


15  for 

Ijll  i?u 

MM '.7 
le.led   Cai. 


N 


BARREL    KIT    .131 

TANTALUM 

ELECTROS 


Nd 


—  '30  for  $1.98 

Jlkaed,  rnarlted  prime,  top 
Kra4e  avtit  raluea.  roll^ 
■*•'*     Can.  He       5  A  3255 


5 A  azsa 

1M 


BARREL  KIT  :lOl 
TERMINAL  STRIPS 

100  for  $1.98 

tt  ir|.   a.il.    4jf   l-errri ]cu]   .itTip 

connerlora.  from  1  egnUwt 
lip.  Si  ftp  miiTvufactiirei-a 
bafTt'l  duml»  i.  your  ESLti. 
Wtl     1     lb.Cil.Ho      54  31J6 


BARREL  HIT  :iii 
MINI   OIP   ICS 

100for$1.98 

Lare*-  rr-ttr  dumped  lOO's  ot 
lb*  tat/#  b*FT.:>  Enel-a^iti 
741a.  Lat-4lffML  T03.  £fiT. 

»RS.  B5* b*i  wbfl  kaaw»: 

V*     x   lb.     0A334S 


BARREL  HIT    .101, 
TO-S  PLASTIC 
TRANSISTORS 

tai.No  *1A  llOl 

40  for  $1.98 

Inrltid.R     1TNH,     SPN,      EK- 
■     "-,       |N3941f      2?ffiOno 

**rklj      »tr.      V'n1  r.1  rrf. 


>> 


BARREL  KIT  :7  6 
1.  WATT  ZEN  ERS 

100  for  $1.98 

Factory  nn»  u  tOO-nwt. 
Kavee- laNeee-aftain  nAer.  fl+ 
*        10.      12,      1ST.     undcf 
ClHa.  Do-able  p3ll£. 
CaLh»f»A3T41  Cntested 


BARREL  f*l     _ 
SILVER    MICAS 

100  for  $1.98 

Axial,  red  «.' iia*.   variety  of 
pliyelcaj     ahaee     A     value. 
Cat. No.   SAJOlA 


BARREL  HIT;»9 
LITHONICS   LEO 
READOUTS 

10  for  $1.98 


BARREL  KIT  r 

TRANSISTOR 

ELECTROS 

50  for  $1.98 

W*  *»"t    -La*    to 


"#> 


BARREL  KIT  -*104 
SLIDE    VOLUME 

CONTROLS 

10  for 
$1.98 

Cat.M*.    9.4  10  ST 


pl*S    etr. 
Irntti     iiH'i^if  ■ 
■     fun'  Na. 


-  t  I  ■  L=  I  B- «—  ^        tl-1- 

ttl     0.0,      IL.it 

j!L       rriiMi-iL: 


BARREL   KIT  JT07 
MATfONAL   IC 

lOOfor 

-DA  itJu 

Tyjwx    wrino      ;  inn    -.^i-ik-  - . 
Of Ls  ltOM*r  reff3>it*r..L'bbrk 
1    fair     rhiiii,    hneitea,   ?ip, 
Cat-Nd,     SAJItOl-'ntestcd. 


BARREL  KIT  .12  7 
AXIAL  ELECTROS 

40  for 
$1.98 

Aaat.    rajWiaHiaaji   ami 
enlUffn   C.i-  Mo,  5  4*227 


BARREL    KIT    .10  1 
RESISTOR    SPECIAL 

200  for 
$1.98 

sr,i  ladea  '  *.  '/*.  '  s.  1.  2- 
wnirpr.,  Ciirb'ttn.  H  ni, 
10(11      |[o^dr      5A3DS4 


BARREL   KIT  ;*6 
AHOBBY    LEDS 

40  for 
$1.98 

7  l""Bb     TiT'a, 

pips.   Mo.   .3a 

frrifn        P n i ■  r i  , r 


4«"t    «L*4 

hi  »«k 

tip  to  J0Q  cif. 


aefnrale 
A  Taioei 
5AJ747 


BARREL  KIT  rS9 
POWERS!   POWERS 

$1.98 
100  for 

Larjc*  tli.intnftor  c^anc1^ 
hrtuae,  Bairela  of  poorer 
f Mia/1  ofi  3  to  7  k«U 

■■C«V  w*    Wl7i4 


BARREL  HIT  ;3  1 

METALLIC        reTfi- 

RESISTORS    HiPJ* 

100  for  $1.98 

Mnde     maitl]'     by     Corning. 
th.     Ana.)      reilBLar     m.ilr 
Mo*l3y     Vj    li'tttltra.     1  7o     lu 
A  %      LeiL     A     a     hajiet     tif 
^-a|ijM,     Ce*-   N.?.         5A2.BQW 


ARREL   HIT  -S4 
DIGIT  READOUTS 

10  for  i  iiiLiitfT^- 
$1.98  • 

Saraatn    r,f    .    Ufetim«r    All 

*r  Et,i  mi    1   barrel  tb. 

"hlj  uli.r  dliit"  i^'pea,  Miitti- 
Dle^ed       C*L.  H*.      5A2722 


BARREL  KIT  ;7i  fBBARREL  Hll 

CAPACITOR  SPECIALl|2  WATTERS 

100  pes.  pyflffiJiOO  foi 
$1.98     VAiT     $1.98 


HIT  :«B 


104* 

4o«L 

mirata.  iainlitffda_  nlaatje..|£Bpxilwr»  ihrnw  "»m  is  the 
eermm^-i.  4MBO.  rU.  Njftr  fb*n-ri  li'a  a  Ii'E  ctild  mine. 
I00^CnodC*tJtv    5Ai.734iAii  spurted.  Cat.H«.  0A2T3$ 


BARREL  HIT  rsii^j. 
PREFORMED  j^W  1 
RESISTORS    lf**^ 

200  for  $1.98 

'^  i     a  1 1.    luirrel.    u(    '+    lad 
i.  a""'     ■.vntn-i-.     fur    oc     Li.fi- 
l  OH;    ',*,    tun    J  -j"  wfiltera. 
No,    « A  2400  100%  ffOOd 


BARREL  KIT  M0 

PNP  HIGH, POWER 
TRANSISTORS 

20  for 

91  a*f  E§ 

Popular      a;  «■  mi.  ni  am      TO.  3 

caae  3 A  2C 1  fi  1  0  0  ^    voodi 


Z&i 


BARREL  HIT  ."2  7 
PREFORMED  DISCS 

150  for 

$l<?o 

III -Pi    mlr'e    •liulf    Invontnry 
but  Ii"  ri  urn  [Hid   "oni   in  bor- 

relli.  Pffurnn'ri.  Uit  I'V  n -nj 
Mi  Kind    raJuu.    tool   SAifiOb 


BARREL  HIT  ;!• 
2N30S3  HOBBY 
TRANSISTORS 

15  for 
$1.98 

lalEi»il«        nt 
2>f.icir 


"**    .-1-fT  "** 

J<fagfei3l0 

^^*^**i^^^     Fmjium*    «t^J*. 


hav*  funt  iA2B5% 


n;fti*itBd 

Elnplea,    iri- 

to   O.fl.    Bo I 

tntmrct; 


BARREL  HIT  ;45 
MIXED  READOUTS 

10  for  $1.98 

Factory     rvtavaja)     «--li 

lambtfi  aa  MAS-I'i,  MAS- 
T**v  MAN-li.  11  b*jTcia  A 
no    time    1o    ■■laajal*. 


BARREL  KIT  rl2« 
UPRIGHT  ELECTROS 

40  for 
$1.98 

lmf    t.i    JtOOaal    *n    miifore 
of  %oltaa;*-*     1  O0  *?=    marked 
n      v^Kid.       3A12Z0 


lOOtiCccu 


BARREL  KIT  rliS 
MOLE  X 
SOCKETS 

200  for  CMtMv 
$1.98    5*11*4 

1*1  relator  ami 


"WfkJl 


R1C  V^j 


►  '/ 


BARREL    HIT 

PHOTO   ELECT 
C  E  L  L  5 

10  for  $1.98 

Aim    i-l,  ira*rp.  CDf>  tjppos. 
Mi  ■.  t-ii    by    f  .«*-r.  n  ,       hip    .  j(i 
ftar  «»   lit   .eparati'.     HeO-^S 
jCurjri.  Cat. ho    n  A  iQ52 


BARREL  KIT  ft 3 
HALF    WATTERS 

200  for  $1.98 

ftr*i*l4ir  lp.4-E-.jj>  trl*4  to| 
:....|  um  hy  mjAing  lnli-'J 
cnlnr-cod#4  raailtora 
barml.  lint  valu*  ia  ihbre-. 
4   wt.  BAlOlii    TiiCMilrrt 


tbe        f.moull 
SAZ017  100** 


BARREL   KIT  .'37 
I  AMP  "BULLETT" 
RECTIFIERS  I "  ntea c*4 

00  for  $1.98 

a^i Ed.       *o4(* 

■'I        1>JWI        lit        ^(MjKtJ        '.^ 

JKV  Cat.Ho     1A2«1S 


BARREL  KIT 

15  for  $1.9J 

LM-340T 
VOLT     REO 

Fattnn      M'trrifti     lrifm     [ijr 
lemith  <if  Eaada, May    melodr 

?  ,  1,  *,   I  if,   1ft.    I  x    2  1      vr>|l* 
*'™»r  T.h    Cat-     S  A  2*33 

BARREL  KIT  ;•'*""" 
POLYSTYRENE  CAPS. 

tlOO  for 

3  a,  ■  %7  O 
Fln»«*  cajpa  ma4*.  A*  a  gxm- 
b!e  .ilailll  lO  b*rr*iii 
from  factory .  mixed  Tainaw; 

ill   afoodh 


ARREL   HIT  ,V0  1 
^SUBMINI   RESISTORS 


200  for 

9X  .9C# 


PC.  uprijihl  (ypSi  iroinr  coo- 
ed.    l.      wrttl       A«nt     *aftM4+ 
t.'.irrir   Lu  ui   in  a  barrel. 
C*l  .No    34  27  A«  1  0  Q  %  |i 


0 


BARREL  KIT 
GERMANIUM 


fit 
DIODES 


ric  jffch 


KIT  ;il  PLASTH 
TRANSISTORS 

100  for      $/ 

$1*98     I'uLL-Med. 

Type    TU-04     {TO-ja^,     all 

runniLfiirLiiir*»r.,      UBrLtt^      of 
,2N  tf'a.  CaLNv   B A  260* 


Vme.i«d 

200  for  $1.98 

Cat  No    34  2B14 

I'uiun*        m.li.r.        |*i?pulw 
btrrri     W.^ar    ■rtJWrm    ul4. 


BARREL    RIT  -25 
METAL  CAN 
TRANSISTORS 

100  for  $1.98 

ihcluri^.    T0*8j     TO-l,    TO- 
1 B,    «Mr..  a«iii>rturi   *N   num. 
bct-.i    unniJuJirri  «[r:. 
Cat.  Ho  SA  2  GO  3  Lint  eat  eel. 


BARREL  HIT  no 
LONG  LEAD  DISCS 

lOO  for 
$1.98 

'"nurl  mil  rilJr"  f'nmi-, 

linirk-pri      Only,      tj>.ili|t      Ipu.d3 
Cat. Nit  *A  2 SOU  100%  joot 


BARREL  KIT  *31  , 
SLIDE  S WITCHES V 

30  for  $1.9S 

All  ibapvi    ■»  tee.  vpet.  aiua: 
ntari.i      *1r     Trw^irti-I 
pads  roe  100"»  of  J 

>A2T2«100« 


BARREL  HIT  ;13 
NEON  LAMPS 


30  for 

$1.98    100  *   lood. 

Fitiii*un    NE-2'a.    AH    gtiBU. 
bat    i*pisitj     niAda    mJLhaiUi 

wad.  h.fr^led     m.    Tt  *l    *tf- 
viinlmr-        CaiHo       9426131 


BARREL  KIT  si  0 
DIPPED  MYLARS^ 

GO  for  $1.98 

Fin*.  I       oa|i|n:4lor".       inmle 
shiny   rlni.b.    Iiih*«mim  fm-HK 
rj'    iJitllll.il  iij(     "i'rn    |ii    luLiTi-ls. 

Cat.No  KA  2537  100'^   «oo4 


M  ENTHt  Whf  ^i*    *ml  ^•J 

?-r,^ijfti^w'b-<."Si 

■AKUrflSbi 

L1NEARS 

„  o,  mo  Bti  lift***1 

T**»N»- 


IP5 


BARREL  KIT  : 
LINEAR  A  74- 

100  for 

91  »yB         t'ftifaied 

aE  raw   Fuc" 
■AZ4S3 


BARREL  HIT  ;l 
MOSFET 

TRANSISTORS 


in-. 
teraaj   numbjetm 


00  for  $1.98 


All  4  |p(»lrrii  TD-K1  tSe4E. 
inf)i.dea  I 'I  IF  i  fjj^mtoc* 
too"        C4C.R«JBA2420 


BARREL  KIT  Si* 
PRECISION  RESISTORS 

200  tor 

91  i7D 

Marked    anri    u&ma^h^d    V*. 
;      2    *att.  M*  SA242A 


§LH30«H    M  '■»*-•• 

BLH11VN     «f» 
LUilllV    30  fee 
>Q  |,MT0»H     »0  t*r 

]LM1310H  lO1** 


-Liat»|0lt 

n  Lwiooi** 
n  tatatu** 

3    Ca«   f«l«5    V-Wilrt   ***' 


10  fe»  l-»0n 
30i  I*'  l.»S< 
•O  fee  1.00 1 
30  ler  l.'SHj 
30  1*r  l.'S'B 
30  ier  LO*' 


BARREL  HIT  .** 

SUBMINIATURE 

IF  TRANSFORMERS' 

75  for  $1.98 

Antenna,    latcladet    455kc-?» 

«ae,    ifiEmni.    whs    Lsowm? 

C.t.No    SA2422  1  00 


BARREL  KIT  £2 

LINEAROR  AMPS. 

p'ps  75  for 
LeEtoii  $1.98 

Mar  Inrluil.  'TOO't.  741V 
TO,'l'.p  560  aerlea.  555  in- 
clilrii'.  3A1416 


40 


BARREL  KIT  .7 
VOLUME  CONTROL 

30  for    —^ 
$1.98      i$9% 

SlH|(t*.r        djlJf,         lUKl}         ul 

<alw*ft  *t|l**.    bur  m*»  ^~ 
•rpall   oew->.   Cei  Ma.  SA  3421 


BARREL  KIT 

SCRS.  TRIACS 

QU ADR ACS 

40  *or 

$1*™0  R.K.  f  actor? 
liofk:  All  the  10  i^itd  tJfP**- 
Cal-No.   3  43*  to  Lni^ted_ 


BARREL  KIT  111 
POWER   tAII 
TRANSISTORS 

40  for 
$1.98 

NPN4  plaaue  70*20 
Aborted  3X  eiuabera 
Ho.  5AJJ25 

BARREL  KIT  ;4 


tjrpe. 


ai.itta 


'4000"  RECTIFIERS 


lOO  for 
$1.98 

moo     ••f.< 
cliMle    26. 

400.     600       tl 
TOlten       34  24  |T 


BARREL  KIT  JTIO 
ROMS   REGISTERS 

75  for 
$1.98 

r'fitr*t.ij 
24      la       10      plA     Jritnt. 
marked  n^.rn^l       f.-  ion 

^  n? Cat, ft*. 54  3424 


4^. 


Lrnlert«L 

U*y     in- 

100.    2O-0. 

■44    1000 


BARREL  KIT   -  * 
1N4  140    0  14 

SWITCHING   DIDOES 

lOO  for  $1.98 


late     aapaawM     ■»!.  ■■•.ta 
Cat.Hc     SA24I6  ImmH, 


BARREL  KIT  ."  1 
5NT4O0  DJP  IC5 

75  for  $1.98 


Markrtl    14   and/ur  with    Ifi 
pin  ri»[>",  limy  Include  ajale&,| 
reflate  ra.    Hip   flap.,    count - 
em.    5A2413  Uftteat 


Tvrrvm:  Add  posUcv     Rat#d ;  nK  3P 
Phor>»  i  Wakf  field,  Uue.  ffil")  245-3929 
Retail  I  if-J*  iff]  Csrtninp.SL,,  W*k*field, 

POLY  PAKS 

P.O.  BOX  942  A    LYNNFIlLDf  MA.  O1940 


SALE 

U  Send  far  FREE 

SPRING  CATALOG 


.  ■ 


riPoly  Pjks  lite:,  waken-ld.  M*«t,  U.S.A.  1977 


MINIMUM  ORDER $6.00 


P2 
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Social  Events 


from  page  161 

on  highway  M  28.  Refreshments  at 
the  site,  ample  parking,  campsites 
available  at  a  nominal  fee.  Reg.  62  at 
the  door.  Drawings  and  door  prize. 
Many  free  family  passes  for  tours  in 
the  famous  Tahquamenon  area.  Many 
other  prizes.  Talk-in  on  25-85,  28^88 
52  &  94  simplex.  Correspondence 
W8GBFL 

AKRON  OH 
JUNE  12 
The  Goodyear  Amateur  Radio  Club 
of  Akron,  Ohio  will  hold  its  10th 
Annual  Manifest  and  Family  Picnic  on 
June  12,  1977  at  Wingfoot  Lake  Park 
between  the  hours  of  10  am  and  6 
pm.  The  park  is  located  southeast  of 
Akron  on  County  Road  87  near 
Route  43.  Ample  parking,  rain  shel- 


ters, ptcntc  facilities,  kids'  play  areas 
and  refreshment  stands.  The  flea 
market /swap  shop  space  is  free  with 
the  admission  ticket.  Gear  displays, 
prizes,  etc.  Sorry  -  no  overnight 
parking  or  swimming.  Mobile  check- in 
on  04/64,  Family  donation  $2  3d 
vanee,  $2.50  at  gate.  For  more  info 
contact  Don  Rogers  WA8SXJ,  161  S. 
Hawkins  Ave,,  Akron,  Ohio  44313. 
Phone:  (216)  864-3665, 

SANTA  MARIA  CA 
JUNE  19 
The  Satellite  Amateur  Radio  Dub 
is  sponsoring  its  annual  Santa  Maria 
Amateur  Radio  Picnic  and  Swapfest 
Sunday,  June  19,  1977  beginning  at 
noon,  at  the  Newlove-Union  Oil  Picnic 
Grounds  on  Orcutt  Hill  (watch  for  the 
sign  markmg  the  turn-off  one  miie 
south   of  Clark   Ave.   on    U.S.   101). 


Swap  tables  available  at  S3  each. 
Santa  Maria  Style  Barbecue  to  be 
served  at  2:30  pm.  Talk-in  on  146.52 
and  7280  kHz.  Many  prizes.  Tickets 
S5.00  adults,  $2.50  children.  For 
advance  orders,  send  checks  to  Santa 
Maria  Swapfest,  Post  Office  Box 
1Q31f  Nipomo,  California  93444.  For 
further  info  contact  Satellite  Amateur 
Radio  Club,  PO  Bo*  1615,  Vanden 
berg  Air  Force  Base,  CA  93437* 

PORTAGE  IN 

JUNE  19 
The  Lake  County  Amateur  Radio 
Club's  3rd  annual  hamfesi  is  June 
19th  at  the  Isaac  Walton  League  in 
Portage,  Indiana.  {Take  1-94  to  Ind, 
249  exit,  then  north  on  \n±  249  Yt 
mite.)  Tickets:  Si  .50  advance,  S2.00 
at  gate.  Write:  Herbert  S.  Brier  W9A0 
(W9EGQL  409  S.  14th  St.,  Chesterton 
IN  46304, 

JACKSONVILLE  1L 
JUNE  26 

There  wilt  be  a  hamfest  held   in 
Jacksonville,    Illinois  June  26,   1977. 


Same  place  as  fast  year.  Talk-in 
146.40-147.00  WR9ACS.  For  further 
information  contact  (after  April  1st) 
Box  271,  Jacksonville  IL  62651 

CUMMINGTON  MA 
JULY  9  10 

The  Northern  Berkshire  Amateur 
Radio  Club  Hamfest  will  be  held  July 
9th  and  10th  at  the  Cummington 
Fairgrounds,  Cummington  MA.  Free 
overnight  camping,  tech  talks,  demos,, 
and  dealers.  Flea  market  $1.  Admis- 
sion $3  with  XYL  $5,  advanced  S2 
and  $4.  For  information  write  Hildy 
Sheersn  WA12NE,  79  Greylock  Ter.f 
Pittsfield  MA  01201. 

OAK  CREEK  Wl 

JULYS 

The  South  Milwaukee  Amateur 
Radio  Ctub  Swapfest  '77  will  be  held 
Saturday,  July  9,  1977  at  Shepard 
Park  (American  Legion  Post  -434), 
9327  South  Shepard  Avenue,  Oak 
Creek,  Wisconsin.  Activities  begin  at  7 
am   and  will  run  until  about  5  pm. 


Are  YOU 
a  computer 

hobbyist 


If  you  are  tike  the  rest  of  us 
you've  been  reading  about  microcom- 
puters .  .  .  you're  excited  about  them 
.  .  ,  but  there  is  so  much  to  under- 
stand and  it  all  seems  so  complicated 
that  there  is  no  way  to  understand  it. 

Hog  wash. 

A  brand  new  magazine  is  being 
published  for  computet  hobbyists  . . . 
for  people  who  are  beginners  .  . , 
neophytes  . .  .  novices  ,  . ,  people 
who  have  no  idea  what  a  vectored 
interrupt  is,  but  just  the  same  want 
to  team  about  computers  and  have 
tun* 

A  home  computer  system  can 
cost  you  a  bundle  if  you  don't  know 
what  you  are  doing.  Kilobaud  could 
save  you  a  lot  of  money  .  . .  others 
have  learned  the  hard  way.  Kilobaud 
is  a  sort  of  giant  club  newsletter  for 
computer  hobbyists  .  ,  .  a  place  to 
tell  each  other  about  the  problems 
they've  had  .  .  .and  the  solutions.  It's 
a  magazine  filled  with  great  articles 
...  all  written  so  you'll  be  able  to 
understand  them  (for  a  change). 

You  want  to  know  about  hard- 
ware? Reed  about  the  new  MITS 
ISO  CPU  in  Kilobaud,  simply  ex- 
plained by  the  chap  who  designed  the 
circuit.  Or  how  about  the  best -selling 
TDL  Z-80  CPU  ...  the  designer  has 
written  about  it  in  Kilobaud  too. 
You're  wondering  about  what  cas- 
sette system  to  use?  You  can  go 
crazy  on  this  one  .  .  .  but  before 
flipping  out,  read  the  Hal  Walker 
article  in  Kilobaud  and  find  out  what 
the  problems  are  . .  ,  and  the  solu- 
tions. 


What  do  you  do  with  the  con- 
founded things  after  you've  got  tan 
them  working?  The  programs  are  in 
Kilobaud  .  , .  lot's  of  them. 

MAKE  MONEY 

Perhaps  you've  been  thinking  of 
the  computer  hobby  as  a  way  to  get 
into  a  small  business.  Why  not?  This 
is  going  to  be  an  enormous  field  in  a 
couple  of  years  and  you  can  bet  that 
those  on  the  ground  floor  will  have 
[he  best  chance  at  the  gold  ring. 
Kilobaud  will  help  you  learn  how  to 
get  into  manufacturing  . , ,  to 
become  a  dealer  ...  a  manufacturer's 
representative  ...  a  service  bureau 
...  a  wrrter.  Never  before  has  there 
bean  an  opportunity  like  this  ...  so 
don't  muff  it  ,  . .  grab  hold  and  start 
getting  your  feet  wet.  It'll  not  only 
pay  off  well  in  the  long  run,  vault 
have  a  ball  every  minute  of  the  way. 

KILOBAUD  IS  BRAND  NEW 

The  first  issue  was  January  1977 
...  •  and  the  magazine  is  the  fastest 
growing  and  best  accepted  magazine 
in  the  hobby  computer  field  already. 
You  doubt  that?  Just  stop  in  at  any 
hobby  computer  store  and  ask  any- 
one you  see  Kilobaud  is  outselling  all 
other  magazines  combined  -  .  *  which 
says  something  considering  the  cover 
price  of  $2,  Its  full  of  good  articles 
and  has  a  sense  of  humor.  There  are 
more  articles  in  Kilobaud  than  you 
can  read  in  a  day  . , .  most  readers 
comment  that  Kilobaud  just  has  to 
be  read  from  cover  to  cover  and  this 
takes  several  days.  It's  packed. 


vet? 


CONTROVERSIAL? 

You  bet  I  Kilobaud  calls  a  spade  a 
spade ,  with  no  pulled  punches. 

DO  YOU  WANT  TO  LEARN  COM- 
PUTERS? 

Some  magazines  emphasize  OEM 
systems  .  .  .  some  are  written  more 
for  computer  scientists  ,  . .  Kilobaud 
is  written  for  and  by  its  readers  .  . 
the  hobbyists.  You  II  find  great 
articles  in  there  by  well  known  hob- 
byists such  as  Don  Lancaster  .  .  .  Don 

Alexander Pete  Stark  .  . .  Dennis 

Brown  Hal  Walker  .  . «  Art  Child* 

.  .  .  Sheila  Clark  .  .  .  and  many  more. 
The  emphasis  is  fun. 


TRY  A  SUBSCRIPTION 

The  cover  price  is  $2  (that's  $24  a 
year),  but  the  subscription  rate  is 
only  $15  for  the  year  ...  a  saving  of 
£9,00.  You  can  pay  for  it  with  your 
credit  card  (Bank  Amen  card,  Master 
Charge,  American  Express)  or  you 
can  even  be  billed  directly*  Send  in 
the  below  coupon  ...  a  copy  of  it 
.  ..  or  caH  the  TOLL  FREE 
800-258-5473  (during  office  hours! 
and  order  by  phone. 

Your  subscription  will  start  with 
the  next  published1  issue,  so  allow 
about  six  weeks  lor  any  apparent 
action.  If  you  would  like  to  be  filled 
■n  with  the  back  issues  they  are  $3 
each  and  at  last  count  some  were  still 
available. 


D  YE  St  Start  my  one  year  Kilobaud  subscription  for  $15  with  the  rr&xt  published 
issus. 


Nome 


Call 


Address 
City 


State  _ 


Zip 


SIS. 00  enclosed.   D  Cash    D  Check    D  Money  Order 

Bill:    Q  Matter  Charge    □  BankAmencard    □  American  Express 


Card  a 


Interbank  ~ 


Eap-  date 


Signature 

D  Bilk  me  direct 

'Subscription  will  start  with  next  published  issue.  Allow  six  weeks  for  processing. 

Toll  Free  Subscription  Number  (800)  258-5473 
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THE  FM  LEADER 


2  METER  @M    220MHz-m- 
6  METER  |C3   440  MHZ 


FEATURING  THE... 


/ 


HR-2B 


12  Channels 

1 5  Watts 

$22900  Amateur  Net 


The  Master  in  2  Meter  FM 

Positive  performance  at  a 
practical  price  makes  our 
HR-2B  tops  on  2  meters. 
Individual  trimmer  capacitors 
give  bull's-eye  accuracy  for 
working  repeaters  or  point-to- 
point  The  .35^V  sensitivity  and 
Hi/Lo  power  switch  insure  your 
hearing  and  being  heard  .  .  .  clearly 
and  reliably  .  ,  .  the  Regency  way. 


...AND  THE 


/ 


HR-440 


12  Channels 
1 0  Watts 

V    $34900  Amateur  Net 


UHF-The  Ultimate  in 


440  is  fresh  ,  ,  .  it's  new  .  ,  . 
and  with  our  HR  440  you  can 
use  UHF  without  using -up  your 
budget.  So,  pioneer  some  new 
ground!  Put  a  compact  HR  440 
under  your  dash  or  at  your  desk. 
It's  the  best  way  to  usher  yourself 
into  UHF. 


j 


ELECTRONICS.  INC.    7707  Records  Street 

Indianapolis.  Indiana  46226 


MM 


B ,  tell  us  you  lave  as 

A  tso  tell  us  your  credit 
card  number  so  we  cart  enter 
a  subscription  for  you.  A 
subscription  saves  you  & 
bundle  of  money  .  ,  .  iust 
figure  ft  out  At  $2  a  cop y 
you  Ve  spending  $24  a  year, 
yet  a  subscription  costs  a 
lousy  $ 15.  Nine  dollars  may 
not  be  a  lot  today,  but  that's 
no  reason  to  fust  throw  it 
away  because  you  don't 
want  to  bother  to  pick  up 
the  phone. 

Three  years  of  73 .  . .  if 
you  figured  out  what  that 
costs  you  *d  send  in  a  sub- 
scription instantly.  Not 
having  calculators  that  go  out 
that  far  {allowing  for  the 
usual  inflation,  increases  in 
postage,  rising  paper  prices, 
and  a  new  car  for  Wayne  , .  . 
a  copy  of  73  will  probably  be 
$5  three  years  from  nowLno 
one  at  73  has  definitely  been 
able  to  calculate  the  exact 
cost  of  three  more  years  on 
the  newsstand  One  thing  is 
for  sure,  it's  going  to  be  a  lot 
more  than  the  current  three 
year  $36  subscription  rate, 
which  is  an  obvious  rip-off. 
Cali  in  your  three  year  sub- 
scription and  make  us  me 
the  day  we  came  up  with 
that  low  number 

It's  toll  free 

8002585473 

and  someone 
is  usually  around  during 
office  hours  to  take  your 
order,  credit  card  number 
f Master  Charge,  BankAmeri- 
card  or  American  Express}. 
White  you're  catling  what 
woutd  it  hurt  to  get  Kilobaud 
too?  And  maybe  a  few  books 
for  the  bathroom. 

If  the  tine  is  busy  tear  out 
the  card  bound  in  the  back  of 
the  magazine .  .  ■  fust  inside 
the  back  cover  *  .  * 

While  you  are  tearing  out 
cards  it  is  high  time  for  you 
to  mark  up  the  readers 
service  card  and  send  that  in 
too.  A  good  response  con  - 
vinces  advertisers  to  run  more 
ads .  ■  »  you  get  more  pages 
of  magazine.  It's  a  good 
invesrment- 

73* Peterborough  nh  Q3458 
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Nothing  can  match  the 
value  and  performance  of  these 

two  VHF  FM  Transceivers! 

Call  BOB  RAUCH  at  Clegg  today  for 
full  details  on  these  and  other  Clegg 
products  and  accessories. 


•  •• 


«  — 


MARK-3   146  MHz 
12  CHANNELS   15  WATTS 

ONLYS169.50 


FM76   220  MHz 

12  CHANNELS   10  WATTS 

ONLY  SI 65,00 


j&m- 


Communications  Corp. 


208Centerville  Road,  Lancaster,  Pa,  17603 
In  Pa,  call  717-299*7221  collect. 


The  Incomparable  Brook  field 

703 


$395  Delivered  U.S.A. 

Except  Alaska  A  Hawaii 


•  Seven  Elements 

•  Three  Bands  (10-15-20) 

•  Single  Feed  Line 

•  Flexible  Tuning 
«  Close  To  Mono-Bander  Specs 

With  Optimum  Spacing  For: 
High  Forward  Gain 
High  F:B  &  F:S  Ratios 

BROOKFIELD  MANUFACTURING  CO. 

RFD  5t  Pocono  Road 
Brookfield.CT  06804 
(203)775-3665  B13 


HOW  TO  MAKE  BETTER  QSL  CARDS 


O**,*.™. 


tt*  3f    *Mgi 


Now  why  would  anyone  want  to  make  his  own  QSL  cards?  They  are  available 
for  a  pittance  through  the  ads  in  73  ,  ,  .  good  looking  cards  too  . . .  and  there  are 
maybe  a  hundred  small  QSL  printers  making  a  living  from  the  ham  biz  . . ,  so  why? 

Unless  you  have  pride  in  your  station,  it  is  of  no  matter*  But  if  you  want  to  have 
a  card  which  will  get  comments  ,  . .  which  will  be  the  center  of  attraction  on  any 
hamshack  wall  . . .  which  will  stand  out  at  hamfests  . . ,  then  you  have  no  choice 
but  to  make  your  own. 

This  book  tells  all  —  how  to  come  up  with  an  original  design,  how  to  get  the 
type  set,  where  to  get  the  supplies  you  need  to  make  fantastic  cards,  and  how  to 
make  them.  Are  you  going  to  continue  to  use  your  old  QSL  card  or  are  you  going 
to  take  a  little  extra  time  and  effort  and  have  one  which  people  will  talk  about 
when  they  get  it?  An  outstanding  card  brings  better  results,  too* 

Your  choice.  The  book  is  only  $4.95  and  you'll  save  that  or  more  when  you 
make  your  cards. 


Use  the  order  card  in  the  back  of  this  issue. ...  or  write 

Allow  3-4  weeks  for  delivery. 


magazine 

Peterborough  NH   03458 
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IT  PAYS 

TO  AdvERTJSE 


IN 


*1,**m  ■***!!! 


Adirondack 
has 


Amateur  Headquarters  for  the  Northeast 


185-191  West  Mam  Street  •  PO  Box  88 
Amsterdam.  NY  12010  let  (518)  842-8350 
Just  5  minutes  from  N.Y,  Thruway—  Exit  27 


The  New  Programmable  Ck 
from  Digital  Concepts.  S 29.95 


I  manuali  ■■  dadtaaad 


IVTTVU   U0O   Fy*   ■  fliarpBEant  FW)M  pgnal   mi*.   Iwi  51' 

n^mmndi  n*w  ftiwajiaii  and  dim  auu^nw  ital^r  jtmmfrftf  »  |*a 

•WsMl  i^'S    Tin*  uniam  *fini  QJCE«*y  provttjn  ,Ttii^*rfm  iMd  - 
**■!!  n v  it  til  l*m*t  Ucirti  rinftod  any  nrmn^  anpi» 
l^tTlMMMH  can  Sir  (utii  at  *  dew  nock  .  tttrm  rkx fa,  i;*Hrn1*i 
-iLiifc    n|   ,,l    ,j\  1'irif  <n  PM  1_l!1fia:jrh  ii-lrt'-i.r     ll-r  i:>  i.  >•  :,t*.t 
Turn  Hagttfpr  f*f*  ITOnlror  afapatd  TTnl  or  infi|tp#i  l<m*  *fn<-*-  high 

■■  5MT  A.  tan  mtoltit  J'JP"  rpmjnd*?  ciBiLiiilry  <i  mcauiltri  Pet 

tiarilci  Sl,i1larl  nib.   A.  quarii  lime  bni  n  J.n-Uijln  'nr  h ■!!*>  |W#C1>)an 
ll*J>Hl1v  mill  in  union  ui519il  nQPfiliurl  Ifdtt  AC  Mill  IhtuiHI  Fn-I 

tViTF.M  &a(W  i:un  uutumuimllv  cnntrnl  AC  rw  DC  w:r:nilrjf  In*  US 


tb  100  HfrtTI  by  aSdwo  rh*  uh1hj<J|  ttarr   *N*  m  ft**  •  »c 
i  lif  flnftfeVuei  I  1 M  *ura3MWf  doc*  late  t*m  **t  tfo*  to  | 
rf«  nurt*  ml  wtfc*t  you  u»  *nuiit_  ■  ton*.  «*  Oct*  Tht 
ihSuti  H»tl  afro  mntrid' TV  V  mull  appUpnm  iv  nihm  iiftiur*i«i 

■YSTEMSAM  on  bauasd  na  cnninuti  (it-mi  ta<  i  »»hmv  «* 

BPoOnfJcm-  H  n  hAmI  Jo*  HAanwtic  mem  nmm  *t»i  bjpmimilmi 
m  lalmrilnriBt,  wcnrkihnfK,  and  ■nginawiHHj  f»C»N|«*i 

1Y1TCM  S0€O  Includes  all  cg«npanpnl%  *»*Mk»*.  VH0  fi*np  WlUmi 

♦vwiicjiai.  »mci  co-Tipr'-ii^iis'Mu  intuit iiu*i  ami  nfcHptntwinnPf  ihp*>uaip 
Can  £  iwtcnri  For  pra^arnrniiiD  hihH>  rionpl  IuiqENhm  «»  iwl 
Jncludnd  bul  fluailahla  »s  option*         S29.9S 


Taiwaacplnf  Funi;tiQiT« 

Tlfflp  ft  LUy  Heg.jlEf 
Uuuinai*  Twii  flstfpise* 
1  Fiji  74  Hlilm  AIjutt 
Eh**lH-.ii*  3*  Hour  Alarm 
10  MlnuM  £*aatt  on  *Jar-n 
Tnaj  Foe*  Viif  Ofandj* 
OM  r%»  {tan  GomaaW 


FEATURES  AND  SPEC  tF  [CATIONS 

Dlidir 

■  Ornjh"  *  n*rji  r  FlUDrirWont  Pwl 

■  *utcirt*«jc  VrtoAtniii  Cteuht 
a     \2v  J4  H«if  Dtuanv  Pofuriil 

•  PM  *vl  Pain  C  jikhir w  \*kimMiaTt 

•  I  Hi  Acuwft  bMltCJUM 

•  Dtnct  Dnat  EiMiMfuvat  m  A  F I 


Oinppil 

ForMuelar  fl*rtr»i(  tirM  Vinn, 
Rbhi  and  Count  inhirjir  CnfiTfOri 

S*M^i  9  Vail  BllT*T>  RaftJnjfl 
7tm  W*tl  HaLry  OMHBftaf 
50  or  «  Mi   1 1  lv at  3  Wnti 

I5"H   t*yt  «4*H 


RELAY  OPTION -M-OQ 
I  7W  ahWl  ■**!*  and  id  ifajBriaec  i 
AC  «#  PC  pmapjuap.  k,o  ga  m>  jne^i  fnpnaja. ' 

QUAATZ  TIME  BASE  OPTION  - 

n  hk*  tCHl 


l«af>|nat 


*•*»  Daaaaa. 


Si  QD  «i 


ShUtTCH  OPTION- S3  7S 

SPSf  P^t>«wajv  1  Mac  0>f>f 
(Kf  aain.ui   rhupaiiaji  aw  nt 

CASEOPTfON-Sn.OO 
CWIcai 


.  54' ■  J" 


OnOEB   THIS  EKClTJNG  KITT   TODAY  AMD  *»UT 
ELECTflOMiC  TIMEItEEP1h*G  TO  *OHK  FOR  ¥0UH 


^J   digital  concepts 


tartar 


1.11^.tl)lpV 


IU 


34GftottM4t 


Otf'Vtl  Cflncrsft  Co* pcTtton 


1977  REPEATER  ATLAS 

of  the  WORLD 

With  over  1245  changes  since  the  1976  Atlas,  and  over 
3000  repeaters  listed,  you  need  this  Atlas  to  keep  track  of 
repeaters  as  you  travel.  Repeaters  are  listed  both  by 
location  and  by  frequency*  To  help  you  find  repeaters 
quickly  when  driving  there  are  state  maps  showing  the 
locations  of  the  repeaters  by  output  frequency. 

TTie  1977  Atlas  also  has  a  chapter  on  how  to  use 
repeaters. 

INCREDIBLE  BARGAIN  AT  $L95  POSTPAID 


Send  me 


I 


MAGAZINE, 

PETERBOROUGH,   NH 

03458 
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Repeater  Atlastes)  @  $1 .95 

Please  find    $ enclosed.  D  Cash     D  Check      □  Money  order 

Bill:         □  Master  Charge        D  B  ank  Am  erica  rd  □  American  Express 


Card# 

Expiration  date 
Name 


Interbank  # 


Signature 


Address 

City 


State 


Zip 
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•  THE  NEW  RTTY  HANDBOOK  This  is  a  brand  new  1977  edition 
book  r  ,  ,  the  only  up-to-date  RTTY  book  available.  The  state  of  the  art 
has  been  changing  radically  and  this  has  made  all  previous  RTTY  books 
obsolete*  This  book  has  the  latest  circuits  .  .  .  great  for  the  newcomer 
and  the  expert  alike  * «  « something  {a  whole  lot,  actually)  for  everyone. 
ITS  ALL  THERE  .  -  ,  Only  $5.95. 

•  HOW  TO  MAKE  BETTER  QSLs  Be  proud  of  your  GSL  cards  .  .  . 
have  a  card  which  gets  front  space  on  every  hamshack  wail  .  .  ,  wins 
prizes  at  hamfests.  The  onty  way  to  have  a  truly  outstanding  card  is  to 
make  it  yourself  .  ,  +  which  is  easy  when  you  have  this  new  book.  $4.95 
postpaid. 


•  VOL.  I  COMPONENT  TESTERS  Just  out  is  Volume  I  of  the  73  Test 
Equipment  Library  .  . .  how  to  build  transistor  testers  (eight  of  'em), 
diode  testers  (3t,  IC  testers  (3).  voltmeters  and  TVTMs  (9r,  ohmmeters 
(8  different  kinds),  inductance  (3),  capacity  (9),  Q  measurement, 
crystal  checking  (6),  temperature  (2),  aural  meters  for  the  blind  <3)  and 
all  sorts  of  miscellaneous  data  on  meters  .  .  ,  using  them,  making  them 
more  versatile,  making  standards,  things  like  that.  Invaluable  book, 
ridiculously  low  priced*  Test  Equipment  Library,  VoL  I,  Component 
Testers   £4  95 

•  VOL,  II  AUDIO  FREQUENCY  TESTERS  HOW'S  YOUR  SPEECH 
POWER?  YOUR  SHIFT?  YOUR  SYNC?  You  can  find  out  easily  with  a 
little  time  and  a  junk  box  full  of  parts.  It's  all  right  there  in  the  new 
Volume  II  of  the  73  test  Equipment  Library  .  .  .  Audio  Frequency 
Testers  ,  ,  .  jam  packed  full  of  all  kinds  of  audio  frequency  test 
equipment.  So  if  you're  into  SSB,  RTTY,  SSTV,  etc.,  this  book  is  a 
must  for  you  .  . .  good  book  for  hi-fi  addicts  and  experimenters  too! 
Test  Eauipment  Library,  VoL  II,  Audio  Frequency  Testers.  S4J95 

•  VOL.  Ill  RADIO  FREQUENCY  TESTERS  Radio  frequency  waves 
are  the  common  denominator  of  Amateur  Radio  so  here  is  a  book  for 
all  hams.  No  matter  what  your  specific  interest,  such  items  as  SWR, 
antenna  impedance,  line  impedance,  rf  output  and  field  strength  should 
interest  you.  This  book  not  only  gives  detailed  instructions  on  testing 
these  items  but  includes  sections  on  signal  generators,  crystal  calibra- 
tors, grid  dip  oscillators,  noise  generators,  dummy  loads  and  much 
more.  It's  a  must  for  all  up-to-date  shacks.  Test  Equipment  Library, 
Vol.  Ill,  Radio  Frequency  Testers,  $4B5 
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Send  me; 

□  VoL  I T  .Component  Testers  @  $4*95 

□  Vol  II  , . ,  . .  Audio  Frequency  Testers  @  $4.95 
D  Vol.  HI   Radio  Frequency  Testers  @  54.95 

□  RTTY  Handbook    8  $5.95 

□  How  To  Make  Better  QSLs @$4.95 


$ enclosed.  DCash         dOieck         D Money  Order 

Bill  my:   □  BankAmericaxd      D Master  Charge  D  American 


Cfcrd  #. 
Name  _ 


Inter  bank 


Expiration  date 


ure 


Address 
City 


State 


Zip 
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Use  the  order  card  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to  73 

Magazine,  Peterborough  NH  03458.  Be  sure  to  include  check  or  detailed  credit  card  information. 

Note:  Prices  subject  to  change  without  notice  on  books  not  published  by  73  Magazine. 


,IlSI  #E«  HOBBY 
**     COmPUTERS 

This  book  takes  it  from  where  l£H6bby 
Computers  Are  Here"  Leaves  off,  with  chapters 
on  Large  Scale  Integration,  how  to  choose  a 
microprocessor  chip,  an  introduction  to  pro- 
gramming, low  cost  I/O  for  a  computer,  com- 
puter arithmetic,  checking  memory  boards ,  a 
Baudot  monitor/editor  system,  an  audible  logic 
probe  for  finding  those  tough  problems,  a  ham's 
computer,  a  computer  QSO  machine  .  .  .  and 
much,  much  more!  Everything  of  interest  is 
there  in  one  volume,  ready  to  be  enjoyed  by 
you.  Don't  miss  this  tremendous  value!  Only 
$4.95  postpaid. 


r 


HOBBY 
COMPUTERS 


■*St*fc*r, 


It's  the  first  book  HVe  ever  read  about  computers  that  1 
can  understand . 


*t 


HOBBY  COMPUTERS  ARE  HERE  has  continued 
to  be  the  best  selling  of  the  books  directed  to  the 
computerists.  Your  library  is  not  complete  without  a 
copy  .  . .  only  $4.95  brings  you  a  fantastic  book  for  the 
beginner.  It  will  help  the  beginner  get  into  the  world  of 
microcomputers  it    is    a    complicated    world    and 

beginners  need  all  of  the  really  fundamental  help  they 
can  get  Some  chapters  . , ,  What's  a  Computer?,  History 
of  Numbering  Systems,  Is  Digital  New?,  How  Computers 
Figure,  What's  That  in  Binary?  Computer  Languages, 
How  Gates  Work,  TTL  -  Best  Logic  Yet,  Ins  and  Outs 
of  TTL,  Flip-Flops  Exposed,  Memory  Chips,  New 
Cassette  System  Standard,  Build  this  TVT,  Using  Surplus 
Keyboards,  Morse  to  RTTY  Converter,  ASCII  to  Baudot 
via  a  FROM,  ASCII/Baudot  via  PROMst  A  Second  Way. 
PLUS  reprints  of  some  of  the  73  editorials  on  computers 
-  gathered  in  one  place  to  tie  the  whole  works  together 
for  you.  Don 't  miss  out  any  longer  on  the  fun  of  hobby 
computing  and  the  fantastic  applications  of  these  in- 
credible devices'  $4.95 


i 

i 


Please  send  me: 


Total  order  $ 


The  New  Hobby  Computers  @  $4,95 
Hobby  Computers  Are  Here!  @  $4.95 


$_ 
Bill: 


.enclosed.  D  Cash     □  Check      □  Money  order 
□  Master  Charge       Q  BankAmericard  □  American  Express 


Card#. 
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WHAT  H AVE  YOU  ^kUM&ISD  $ 


JUNE  63    Surptu*  laajj*:  DMQ  2  Be*co"  T»  on 
220,    incfeesmg    ARC  2    transceiver    select,  ivity, 
PE-97A  pwr  supuiv   conversion,   6C  34J1   bend 
spread,    inductance    tustur.    convening   BC-23D 

tK,    beginner's   r*    unrig    BC  453,    recvi    molar 
lurnrvfl    transistor    CM  mDmifli     BC-44?  ant  re  lav 
conversion.     mMl!*     loading    coils      inc tooting 
Tw*-er   telec:  tv    with  ihe   ART  26  t*. 

TRC*»*OB?M    ABC5-'  ARC3ik 

on  2M 

AUG  63,  Saiitfiy  DO  6M  mv  diode  none  gen. 
Video  modulation  magic  T  P  twitch,  h ri  t  gain, 
halo  modi,  cvv  b I  talk  in,  Vt  L  I  team  tin  sign,  CQ£i* 
losses,  RF  wattmeter.  TX  Tube  Eu.ilii.  diode 
Pvwr  i^.nlv,  +'LlJ^chbfl*■,  squeich.  SWR  axplan 
alian.  vertical  ant  mfo.  mfo  on  WindOm  ant 

OCT  63.  V*BFM  transcarnrer  fdui.  HF  pfo»» 
l»on,  cheep  forte  oaten,  remote  tuned  Vagi, 
construction  him  a,  ant  counter  S5  Vertical, 
filament  a  former  construction.  2M  nuvistqr 
converter,  LeFayeita  HE -35  mods,  Buy«r'i 
Guide  to  Rft  A  Tk,  product  detBcipi,  no^til 
HI  C  VFO.  tadld  nstronorny.  panjid.-npior  J'H" 
convener,  camoarl  mike  amp 

FEB  64  2V  muUittunnit  excrter  ra  design 
Idee*,  majic  t/»  switch  toudipeefcer  enclosures, 
40V  ?YY  tx,  took  at  test  equipment,  renin 
grounds,  40V  ZL  Special  am    neutral  i  tat  ton. 

MAV    67.     Quad     k$ue:     432   Quad  uu«]  quad 
e-xpanderf    HF    quad,    Two    #1    quad,    rniniqued. 
4 OM  quiet,  quad  a *q ht i man rs,  halt  quad,  three 
a  I  quad.  20  V  quad,  tHrovar  riuBd.  «iv  io  erect 
quad.     Quad     Bibliography.      FET      irfo.      tuba 
rrout>tctnaoting.      HF      dgmttiy      load,     urtdw 
stand-trig      d6  "    MP   SSB/cw  rxr  geometric  c* 
cuit  de*ijn,  CSS  201   rrani^^ye.  FET  convener 
lor  10  20V    h>  peas  ra  f  liters 

JULY  67,  ME  ha>m  ridlo,  VEffl  ham*.  d«j 
a  dap  [or,  hqm«  Draw  tower.  transistor  design, 
"39  World's,  Foo,  grid  plan*  antd  G4ZU  hBam, 
SSTV  monitor.  UHF  FET  nreamps.  IC  "If 
iiMP.  van  jcat  aTi  |,  VHF.-uHF  dipper,  to  wet 
hints,  KOpC  mofiiluf ina  Operating  desk.  5l_*rta 
crotsband,    hi  scftoof  ham  c*ud.    Resin   hR  iQ 


OCT    67.     KF     adhd    stale    ra.     rugged    rotator, 
netiaritng      slug  tuned     cdlrt,      FET      Gdrtwlw 
SSTV    [r<*    gen,    VHF    f  og  par  i  od  i  ci ,,    rotatjioia 

drOdiu,  gamma  match  cap,  aid  tima  dxing. 
modern  dung 

JUNE  68,  Su'fjLut  l»uffl  Transformer  tricks, 
BC  1206  'i,  AFSU  ATV  1».  >fii*r  vOttaQt  dc 
tuppiv  tMtoiui  KQ#*i.  FM  •  (^  eo*iw*vatc*»t  Kfal 
lvP«^t,  WKcax  F  3  r.  rpHanrig  old  aciuiCHnanf, 
?5A1  ra  modi,  TRA  19  or>  432,  tr*q  caunra 
uies,  tfiinitetvef  pw*  luuniv,  UM*  tot  cheap 
Tape  racarden,  Surplui  ConuHnton  Biblpq 
orophy,  ftT  209  umllkle  cjn  2M,  ARC  1  nimrd  CH, 
RTTV  tftTU. 

JULY  66r  Wooden  lovrw  conitruciion.  (iltower 
TOive*i,  vecting  *  i*(«ptmn*  pole,  it  af  otc. 

"dfi"  *»0ta«ft*d,  h*m  tluo  xipt  fP#ri  f  |, 

SEPT  68-  Mflh-rt  *h^,  432  FCT  pfumpt 
convaiiina  TV  Tuners,  ntal  o*c  iTatiihtv  Pd* 
aLitl  Te#  daiifln,  mpon bounc*  fhomb4C.  CiM 
ncitar  icDrractlont  Jan  691.  GM  Transcaiwtr 
Icorretilions  Jan  GQ|.  2M  Osb  ftmp,  ham  club 
tipt  i Pari  3| 

NOV  6ft.  ssa  ntal  tmw%  toUd  MM  trouble 
ihaotma  iC  tfe<j  couniar  («nanv  a»rori  ^ 
oerunidna).  *cV"  transfotfnera.  ipace  oornm 
odvutfv  pultar  m*o.  fflm  wire  «nn.  40M  t^an 
4trt»  C*  tjr,/r«#  AC  34QM  double  COnutniOn. 
muH i function  tattar,  copper  *tf»  Ipact.  thdr- 
mistnr  appricahon*.  hi  voltapa  trnrltiitof  hti. 
ham  club  tlM  CPatT  Bi. 

JAN  69.  Supprataor  comptessd*  HW  12  on 
t60.  beam  tumngt  AC  f  bit  age  tphl»t>'.  2M 
ttanuttior  t«,  LC  power  leffucer.  w»eci*vm 
anaiyiM  mfo.  CM  ifjntiUO'  rit,  operatino  cor* 
ioie.  AT  Tv  anitorji t.  caituianng  otc  tTab' 
iQprtr  40  crt  in,  «equeittiel  reiay  iwitchin^ 
ngntP«t  gpwaiQt  i  bridge,  ham  club  tlai  (Patt 
73. 

FEB  6ft.  SSTV  camera  mod  lo*  'a it  lean, 
tri-pand  linear,  aeiacli^a  af  fillet,  unijurvciion 
trinwio'  >nfo.  hrtaoia  Tene  b^ograonv.  mooHe 
innaiiation  rumi  antra  otaai  F^camte  tiudv  IPart 
13 

MAR  60.  Skirplicn  nMjt  TCS  t*  mpdt  cheap 
tampFt»iqr;amp(  RKZ  c«lr_i>l4 nam,  tttnimo* 
keyer,  batiot  balanced  modulator,  trnnsitigr 
uic  ilia  tori,  uainrj  tvioweth,  ha  if  wave  Medhne 
info,  Surpiui  Convercton  aibllograpKy,  extra 
IrcEnie  nuriv  (Pert  2r 

APR  69.  2-cTtenner  tcopa  arnp,  tfe  pceatfW, 
T+tti  m  PTT.  Yir  >aa«  DC  toed.  SAP  bf *o«e,  1 00 
aHi  martief  gene  w<n«  n|/\ti«or  Mseq*.  Sfi  filO 
manitortcope  moot  POf Table  6M  AM  trtr  3M 
converter.  e« ire  ucente  itudy  (Pari  3j 

MAY  69.  ZV  Turrt4i,ior  2M  Slot,  rx  « ttenuATor, 
gsniraior  filtaf,  ihon  VFE.  Ouad  tuning,  uting 
anTenneKOoe,  rneaiurmg  ant  gain,  phone  patch 
rags,  SWB  ind'Cator.  160M  anort  vert<ceH.  T5M 
amenna,  HF  propagation  angles  fs<  exciter 
KVi  •ummy  load.  h'po*r  !>Atv,  eatre  iicense 
Kudy  tparl  41,  all  hand  curiam  array 

JUNE  69  Micro Mve  o^t  genarafrOrr.  €M  itta 
rj<  43:,' «r  it'tk,  GV  cunviinar,  2M  5^8  wave 
whip,  UHF  r. v  (unen,  AT  V  video  modutoTor. 
UHF  FFT  proarnpa,  RTTV  rnqnitorttapij.  extra 
iicfj»s*>  ttudy  limn  5L  bullriing  uhl  taviiret.. 
mmi  VEE  IflflO  20V.  vht 


JULY  69    AH  mothiiatrs*,  S5T  V  s-gi gran,  6U  a* 
linear,     432     <W     imp,     432  er     Dt'fM.    6V 
convener.    'aiMnarmoUaj    moden     RTTV    tC 


The  back  issues  of  73  are  a  gold  mine  of  interesting 
articles  . ,  .  just  take  a  look  at  what's  been  covered  (  . .  every 
possible  interest.  This  is  the  most  important  library  you  can 
have  for  hamming. 

The  supply  of  these  back  issues  is  very  limited  . .  .  and 
when  these  are  gone,  that  will  be  it.  Don't  miss  out  by 
procrastinating. 

Single  issues $TS0  each  (before  1976) 

Ten  back  issues  {your  choice)  .....  $1 2  postpaid  in  US. 

Twenty-five  back  issues  (your  choice)  $20  postpaid  in  US. 

Twenty-five  back  issues  (our  choice)  $10  postpaid  in  US. 


tu     audio    notch   filter.    vRC  19   convariton, 
tube    luLntitutiOn     2M    vanttstb*     "titer.    «»tra 
nee  itudy  loert  61.  hf  FE  T  vfo 


AUG    69.    FET    ragen    for    3.5   MHa    upd    FM 
crvtia!   twitching^  5/8  winu  vet tltifti,   Introduc 
tion  to    ICs,    RTTY    rone  oen,    good/bad  tran 
sitter    checker,    ?M    AM    t*     ithmuh   trantiltot 
Ft.      160M     prooegenon,      trPac     applicanoni 
timpie  if  tweep  gen,  trantiator  katyer,  $S  100 
on   6V,    Ktai   freq  meatus emerrt.   antra   Itcenaa 
study  ipart  ?K  FM  deviatMtn  rneiet.  qrp  am  6M 
tK.   circular    quadt    FM   noite  t<guta     rramisict 
parameter  rraCBf 

SEPT  69.  Tunnel  dipde  iheorv.  mfljic  tea, 
soldering  Techniques,  waua  rrrjvel  Jhoory,  c*W* 
shiaictin-a.  Irani rttor  tn-aory  AM  noite  lin-ntar, 
AFSK  gen.  ir  amnnor  imo  debugging^  meeiure 
maia*  ravfience.  diode  «Tactc  per  «viro<y  tran 
rotor  letiing,  3 -»W  SM  t«.  HX-10  neutral iung, 
Cepecttot  utea^r  radio  pr  oca  get  •on  AM  mod 
percentage,  extra  class  license  study  fpar~i  Bi, 
3  40Q£  linear,  ATV  vidkon  cemere.  2  trantittor 
TBirafi.  FET  cornprenor,  rf  plate  choke 

OCT  69.  Super  Oaifl  40V  am,  FET  chirpai, 
Telt-1-.Nuna  info,  scope  calibrator,  rhyracior 
tuige  protect  Of,  sJower  tuning  relet,  rdennfv 
cdlipraior  her  rr«o n«cs^  FM  edeptor  lor  AM  r», 
CE  mtii  on  6M  oropfKlronal  conirpi  <rtai  Oven, 
aiei   filter    .nmmuon,  Q  r  -t     t'enacciwat 

frwr  tuppiv.  eatr*  clasi  study  (pert  9f 

NOV  69,   NCX  a  on  fiM,   IF  notch  filters,  dial 

caribnarlon,  HW32A  axtfrrnnl  VFO,  fiM  con 
■jeritjr,  teedHtio  info.  ii  abridge,  lm  moblla 
n.riTi.  umbrella  ant,  433  er  t*  foerl  1  K  pwrr 
supply  tricks  with  diodei.  trentdtor  keyer. 
Ira  nam  or  t>i«t  design.  <i*J  whf  *ngn  gen,  elac 
fonk  vaixac  S033  rnodt.  eptra  daea  study 
(perl  JO.\  SE.34  Uneer  rmpttj^m«iti 

OEC  69.  Tranintqr  digde  checker,  dummy 
load/altenuator;  tuned  filter  chokes,  band- 
switching  Swan  25Q  &  TV  2,  SBmh  detectivity, 
match  OKercirot,  til  xial  calibrator,  iransititor  pe 
deacon,  hv  mnbila  p.»,.  1  10  gHl  Ireqmater.  CH 
rig  ph  £M_  extra  licenta  study  (pert  II).  T970 
tiuye't  giride. 

JAN  70.  Transceiver  accessory  umrT  bench 
DO***  tuoplv  SSTV  color  marthod,  ba*e-Tun*d 
centar  loaded!  int.  6M  bandpass,  niter,  extra 
tlcenae  study  loan  12.  rectifier  diode  uaaega, 
fact  I  mil  a  info 

FEB  70.  18'  Inch  1  5M  dloole,  6  V  converter, 
high  density  pc  board,  camper- mo  bile  hints.  2W 
Iraq  lynthasiter  Encdding/decod^ng  for  re 
peetere,  Dx  3!i  modi,  oanofarnic  vtif  ra,  ver 
•abi*  2  HF  mQfjile  mount,  evMrre  lice  nee  nudy 
loert  131,  hnaar  fC  info,  qrp  40M  tu.  IC 
Q-mui  tjpJ"  ier . 

MAR  70,  Gdo  op  pi  tea  t  ions,  charger  for  dry  eel  la.,, 
FM  freq  meter,  pc  danrel  conitructJon,  ham  lm 
siandar  di.  cheep  rf  waTtmeter.  rnultifreq  fm 
o«c.  "IF"  tyttam  modulae  [pari  11.  Six  *t  mods. 
gdo  dtp  hie.  Motorola  41 V  conversion  ew 
monitor  buying,  turpiut  iogic.  SSQ  23 A  lone 
buoy  Conversion  GAC9  rn;it  ion.frft-jjn 
extra  class  study  (oarT  1  4  i      ^rro  to  vhf  fm 

APR  70.  rUoiae  blanker r  2M  heccac'ier  d.ode 
converter,  reoeater  eoni'-iiii>r.  understanr- 
COR  rapaatar,  7/9  wave  2M  ant,  extra,  clan 
study  LftarL  lM.  ipfixplihiiva  tern  fondue  tors, 
remavaring  aurplus  maieti,  ijnarir  amp  biai 
regulator,  hi  paflocmance  «1  aJTip  fir  age  iystam, 
5SS  Ofo  foT  short  wave  'adio.  vacuum  »ux>*  Iqarl 
DOi.  gameral  fm  dope  &  repeate*  guide,  nieggey 
your  em 

MAV  70.  Co^menTS  on  "fm  docket1  =l«tt07 
future  Ol  Cyy,  fm  am  rx  ahgnai.  5-©  ifrovo 
vartknls.  ujiriy  2M  Intelligently,  auto  burglar 
alarms,  pwt  supplies  ffoni  surplui  CO  mp  o  no  nil, 
IF  *  sysiem  moduJes  I  P»i  i  2\  t*(  FET  pre 
amps,  educated  "*diot  irtas.  POfi age  tramp  ow 
ti.  ttatra  ciaH  Study  tpart  161.  6tstioo  iFNL. 
low- band  oolcce  mnnitrar.  mrjbtle  Mstllta 

J-iTO  «tt' 

JUNE  70,  OOFlF!  ant,  vta  ci/cuiL  rem  otc  SWfl 
imiicato-r,  mrloor  hf  varticel,  tvyp  rx  on  un« 
antenna,  envlronmem  ft  cos*  lots,  2ei  hhtj 
vurUcall.  Duyinii  surtilus  iv^o  40V  Ejrp  la,  JVilB 
2  V  beam  extra  cia»  raaidv  tpari  i  tl 

DEC   70.  Soliil  slate  vtif   *achc     detta-tre  con 
irol    for     SSB      ?M    xransxtor     FM    la.    HvVlOO 
Offset    tuning,     Mirtle  oale      dipper     3  500/ 
Nnraajir.  genere^  CiaH  study  ipari  ij       i-anj^  i*tr" 


(no    good 
limner. 


-     errors1!,    tr#n»4ato*     Pt     curreni 


JAN  71.  Spin  lories  for  d.xmfr  Heath  Ten  er 
mods,  C-tfr  dul y  CYOe,  repeater  ^ero  beatei  HEP 
IC  prDjecti  10  15  20M  parabolic  ideas  i.ght 
nirig  oroirjction,  rC  rp  accfitiory,  ottir:  ams, 
doubtg  haianuad  mirtari,  permanent  marker 
tool,  ham  license  study  question! 

FEB  71.  Metal  local  Or  varactor  Weary,  AFE»K 
un-t  SSTV  patch  bo*  AtV 
Tuning  indtcaror.  ipne  a-icoae*  decoder  ?7Q 
MH1  converra*.  SSTV  magneric  <leftecrion,  iC 
code  ow,  6M  la  beeper,  general  cites  at 
(part  6],  RTTV  inTro.  perf  board  terminal. 
Iqwv  ohmmotier . 

MAR  71,  !C  audiu  liin  i  "C  BV  can^ertar,  irap 
vertical  iceagg,  digi  counter  info,  surplus  erjmp- 
rr>*nt  ideriT.t-cji  ton.  hf  tinoar,  smptt  'on* 
patch,  repeate*  aud.o  miad.digM  RTTV  accfet 
fOfiea.  CoaTnarujer  grwaptana.  Oatnarai  class  m>dv 
loeat  ft. 


APR  71.  Intro  to  lm,  notse  blanker,  tepee  tar 
orq^lerni!,  MotOrota  HT  modi  micrnwuvi'  re 
palter  tinkling,  dignHi  ID  umt,  luneeble  2V  lm 
ix/rxr  repeaiar  direetory  FfP  mierkjttplace. 
mater  evaluaTor  varacipr  mdcJulator.  simjita  lig 
gen,  touch  tone  hookup,  hi  preeeiecror,  lf>M 
i2W  tiL 

WAV  71.  75M  moon <  vrhip.  2M  preefnp. 
traniittof  amp  deugn,  iOM  dab  i*  porrauia  fm 
I'rtnace'vef  directory,  audio  compressor  choper. 
1'itniiHor      |_M     freq  4E0    Mm     Ubrl 

simple  ef  tiller,  1  tUbO  2V  transceiver,  surplus 
2W  nosier  amo.  uvnm„i  alaaieuicrV  Ipnri  Bi 

JUNE  71.  2M  beam  exoeiimanit  Set  2M  q, 
n-.uii i  bend  dtPOle  Patterns,  tweairivr  naiioun 
vert»£ef  (KKka-t  pager  squelch,  rrvo  er  .to. 
tuning  mobile  Afiipa.  irans^sio'  pwr  luimiy. 
C*p*c>tY  decade  bo*.  40M  gi»n  Mft.  general 
Claat  Study  Ida* t  9} 

JULY  71.  1C  audio  processor,  audio  sig  gen,  tw 
iiiiiir,  2rJI  lm  dsc,  2M  colllnaar  yerncal,  FM 
Supplier  directory,  MolUiOlB  G  itr  i|1  CQnvBi  MDn, 
transistor  beta  tester  generei  data  ttudy  (Oart 
1DI 

AUG  71,  Mam  facsimile  (part  tl,  5O0  Watt 
im*»r  di^'C'iiions  for  July  colhneer,  4  tube 
a0,'4Q  sratfon.  vfo  digi  laedour,  Jupiter  on  1  SV, 
genera*  clati  study  (pari  111,  pmh  ticket  wave 
mater , 

SEPT  71.  Transior  mar  lets  power  tuppliet.  Hi  id 
slata  tv  camera.  IC  tubtnitulton  two  rf  watt 
maters,  iC  comprataor-agc  multichannel 
HT  200.  ham  facsimile  tpmi  21.  cauaea  of 
men  made  none,  vfo  enih  tracking  m^er  gen- 
eral cia^s  study  (pari  121.  irentitior  beer: 
sinking,  IC  PUlie  gen.  f One  patch  isolation,  hed 
yvftttmaierx 

OCT  71.  Emergency  lapeater  cor.  transceiver 
powaf  ^uupiv.  pi-edi enng  meteor  showers,  digi 
switching,  reverse -currant  oatlery  charger, 
paaaive  rapeeiere,  eefTt>  grounds  audio  Tailor- 
ing "  tSttmt,  Swan  3SO  mods 

NOV    71,     3  el    75M    beam,    motor  tuneo   flftd 
Piane,  2M  gam  vertical.  Tramisior  o«enng.  tplit 

Site    repeater,     foK-hunimg,    audio    filter,    tran 
usTor/didde    lesier,    xial    Terrar,    GM    kw   amp. 
10-15-2OV     quad,     rranirStor    pl-nal    final,    aht 
feadfine.  communlcanons  dbs,   7300  VHt  ex- 
citer 

AUG  72  SSTV  mtro.  apeech  processor  fm 
repeater  mto.  les  probe  earrCTruction.  GE 
progimc  ec  supply,  432  rf  letting,  preemo 
compressor.  StKHsr  mQds,  forte  perch.  Two  er 
rnfQ>  solar  info.  SCR  regulator  for  HVPS, 
"Ideal"  Mai  osct  frn  rx  adaptor,  auto  theft 
,'ilm  mi 

SEPT  72-  Piutrtbicon  tv  camera.  WWV3  60tn: 
ra,  cigar  tube  stg  gen  cw  arrive  litter  t  rf  testing 
at  1296-3500  GHt,  beJun  ant  feed,  transistor 
power  supply.  <l£  6V  tn.  IC  fm, am  detector 
(pari  2r,  active  filter  pesajn  fpert  3),  PC20AW 
freq  counte*  tpart  31,  2M  freq  iyniheuer  Epart 
II 

OCT  72,  Correctiont  for  Aufj,  fm  fx  adept  or, 
2M  freq  synihesizer  (part  2).  BM  ||«nsistor  vlo, 
nano  ampere  meter  ,  time  fieri  rneatUrement 
(peri  1>r  active  finer  design  toart  e>  repeerer 
timer,  extre<taes  Q&A  (part  3).  tiallann  vert 
t*l  tD  gen.  time  delay  relay.  437  finer  ideas, 
OC  AC  inverter  tic-diode  converter,  rtl  decade 
and  nixie  driver,  plu*  minua  lupoiy  for  tCs. 


NOV  72.  Hf  transistor  power  amps.  RTTY 
tercel.  IC  pt  rx.  transistor  keyer,  emergency 
power,  220  MHt  preemp,  doucUeeeifa  ant. 
simple  convener  using  modulo*,  hf  fi.F  tetter, 
"JumpBd  line"  osc,  2M  freq  synthesizer  Ipar? 
31,  K20AW  counfar  erraie,  2V  preamp,  exua 
data  Q&A  (part  4).  hi  Z  votfmaier.  Nik  Ota  Tasla 
story,  vhl  awr  nueier.  Iranaiatdr  regen  fk  432 
SS8  trantveriet,  AC  are  welder,  inrro  to  com 
Putert.  hybrid  am  modutator  HA  IB  ra  mods. 
1044  trananrtor  am  t»  40V  gndolane.  iC  logic 
demrjrrtstroioi .  Over  I  Pad  protection,  if/rf  sweep 
genarator,  digi  freq,  counter,  aural  ex  tuning 

DEC  72.  SSTV  scope  analyser,  2V  lm  |»»(  tone 
ti./rsl    encoder    and    decoder,    universat    if    amp. 
a ula patch  hookup,    LM360N   info,   voltage  yer- 
i  able  cap   into,   2M    18  watt  amp.  SSfi  .ti«JoH 
trpn  moiiitor.  xtal  Ireou' activity  nearer,   1QA  ver 
dc    supply     transmission   line  uses,  ^adia  attron 
pmy     inductance  meter     75  IO  20M  trana m ar  ter , 
LED   info    40m   preemd,   trananaior   vto.    1972 
kndeH.  2M  preamp, 

JAN  73.  Hi  220  touchtona.  3 el  20M  vagi,  50 
VHf  freq  counter,  speech  processor.  2  tone 
3m>,  fm  teat  set,  tilt  over  tower.  fJM  converter 
using  modules,  luneaoie  af  inter,  ala  bend 
linear.  IOM  IF  luner.  d^ode  noise  tlrniter. 
t*'t«  age.  HirV22a  Tranaceikrer  40V  mod  HAL 
IO  1  mod, 

FEB  73,  OrM  id  gen,  ton*  operated  reisv 
toroidal  quadrature  ant,  aciiva  inter,  lima  freq 
measurement  (part  2f_  repeater  timing  control, 
SSTV  circuit!  (pan  II,  2V  converter  using 
moppet,  multifunction  meter <rig  FET  tnaiing, 
freq  counter  preamp.  TFI22  hi  power  mod. 
transi*tor  rt  power  amps  (part  tl  Kgnt  bulb  ft 
Power  indicators  ?5A4  f^tera,  ce&acitthce 
measurement  G  onset  201  mod,  wOrto  time 
into 

APR  73.  FV  Llevidiiun  rneter,  2V  FET  preemp, 
two  2M  power  arnpt,  repeater  control  fpart  1  i 
repeater  licensing,  European  2 V  lm,  fm  scanner 
adaptor.  RCA  CMkJI  5  mod*,  lightning  Pet  actor, 
cb  ahgnmenl  gadget,  trantitior  rf  power  amps 
fnarl  21,  rapeetar  econorm: 

JUNE  71  22D  MHi  s>g  gen.  vt%t  power  meter. 
reoeater  iiCehsire?  mlo.  FtTTV  eutctlwicCh.  40M 
nvbTjd  vfo  tx,  am  polar  mount.  10  15  20M 
quad,   K20AW  cdurVtef  modi,  double  cobm  ant, 

ham  summer  Job,  tone  decoder,  field  strength 
mater,  nlcad  battery  pack,  ohm  meter.  FCC 
regs  fpart  1J. 

AUG  73.  Log  period .c*  toert  11    tone  burst  gen 
ff   power  nrp  desJgn    trans -Hor  radio  intercom. 
160M     mt,     SSTV    monitn*.     low    cent    freq 
counter      VOW   deitgn     qrn   40M   l*.   437   liHi 
axe i tax.  fm  audio  processing.  f£Q  regi  tpart  3t 

SEPT  7%.  Rep««tat  control  system,,  log 
pariodrCl  I  nan  2?,  2M  rx  calibtatpr.  P  LL  lit 
applications,  TT  pen  hookup.  Heath  HVV7  ■'s'- 
meter.  Oecaf  6  doppiar.  2M  coaxial  am,  2M 
converter  IC  keyer,  measuie  ant  Z  FCC  reg* 
1pert4l 

OCT  73,  G£  Pocketnxatemodt.  mi  pro  wave  freq 
measurement,  CAJ102E  2M  front  end.  2  Kw  hf 
linear,  rl  wattmefaw,  meter  repair,  60-40  rtipolrj. 
IC  "hi"  gen,  vhf  freq  multiplier,  FCC  regi  Lparl 
B)i 

NOV  73.  45D  MHi  encilar.  intro  10  ATV 
circuits,  nicad  voltage  monitor.  autOdBfch  con 
nactrOTH,  IC  meier  amp  I  if  raw,  TR27  ec  suPOlv 
indoor  wertrce*.  tC  if  filter,  momentary  power 
failure  pro  teen  ion.  ifiOM  em  acotrptet.  Moto- 
rola HT  .nfp.  ^TV  I5B.  Cuts  tl  af  amp.  FCC 
regt  tpan  61. 


DEC  73.  Code  speed  oNapray,  2M  kw  amp.  \C 
keyer,  $036  waveform  gen,  helical  resonator 
deergn.  sensitive  rf  voilmeter,  proximity  control 
►ch.  IC  tester,  seciuentutl  torie  decoder.  2M 
nor  table  beam,  electronic  caKuiatcrr  miih.  cw 
filter  rWH-gn    FCC  rags  (cart  7! 

FES  74.  SSTV  monitor  info,  IC  audio  jmos, 
scope  tweep  gen.  1 5/20M  veriical.  tafenr>one 
line  control  tystom,  pc  board  cdn struct iqn, 
var  Q  af  Hilar,  blown- fuse  indicator,  40m  cw 
tin  with  Ten  Toe  modular.,  simpie  preemp 
compressor  single  IC  rx,  "432  er'  J  met  etsem 
Oly,  traniiiipr  keying  circuit,  7  segment  reardouf 
with  niaie  driver 

APR     74      Vo»     fr>    repeater  i.    tone  otierated 
relay.    M    iransveriei.     10  to  2m    la    converter, 
remote  COnlrdl  panel    for  scanner.    RCA   fm  tv 
tuning,  iuuaudibia  torn  gen,  F  CC  rugs  Luarr  0| 
Ryueaior  Alius. 

MAV  74.  Cd  car  ignition,  ^iuij.o  COJnoiecaar 
mlo,  mlefferenc*  suppression  lor  boats,  auto 
burglar    alarms,    2m    ic   preamp.    TQrti    fat   con 


JULY  74,  4  lOOOA  linear,  universal  Sreoi  gen. 
universal  a'sk  genr  &55  'C  l>mer  30V  phased 
wrray,  13S  kHi  432  MHz  preamps  10M  nrp  am 
la,  3DQ0  wdc  supply,  how  to  reed  dLBgremt, 

AUG  74.  Toroidal  directional  wattmtHrtfi.  450 
MHz  FET  preamp.  use  gdo  to  i^mi  "c™. 
Tnmikne  it  pad  hOQeup,  H390  &  R392  ra 
mods,  g  cw   i*lrer,  eural  wOltmata*. 

rarsai  regulated  supply,  sttv  scan  convener  rti 
logic  prpblami.  ID  liffltf. 

SEPT  74.  MOSKEV  alectronic  keyer  fPfln  U. 

en  warning  lystein,  Heath  10  103  scope  mods, 
6M  ern  tx.  rl  speech  cl-pper  aiirliu  rtoiee 
llmiter.  wk  satclMle  On  SSTV  monitor,  i  mi  ver  sat 
IC  tester ,  mincalufe  rig  cuniiruclion  tower 
construe  won     infinite    rf  attenuator,   electronic 


(More) 
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photo  **»i*i  ideas.  IC    hiiki  oitd 

OCT  74.  MrcrflirflnsisTOT  eircuus,  t¥FTThc5iJori 
HT  320  (pari  1  lr  repeat**  gender nrnitnr .  ragti 
i  area  &  *dc  tut^V,  <w  ts'cal  fpmovWjic 
mobile  enls.  Motorola  metering,  2M  v*rtic* 
40lliti#*T  Motafoi*  T»od<H  code  JW  coaxal 
cfipota,  16  MHj  il  wi*>r  IrtOSKET  electron* 
kirver  Ipart  31,  cartoon  rtnlke  cmcuiT,  hi  Wwr 
'Qpifl  Idler  6M  prawn?.  3mn  tJ.no ic  ATV 
\Vm-  9*",  *VCX  5  <<*Ods.  mo  hi  to  whip  la*  aperi 
menl  [fwutlers    jafu  auto  «*r  ncal  iri( 

NOV   74.    K2QAW  counrer   undate.  regulated  5 
vdC    supply     Vtfdnd    direction     indicator      syniha 
tired    HT220    (p*fi    21.    20  M   3  el   beam,   euro 
catch    pad    hoot  up* r    double  stub    ant    march. 
nOvica  clan  instruction,  d>ai  iwr  men*  (part  l\t 
£M       iLonbvriet       116      MM*       itj,         C  bridge. 
MOSrtfV    aleti#ohi£    *£***    Iparr  3),    Aug    **tv 
s-ean  convene*  at  rata,  rapan  t«  ofMfeq  mdrca 
tor. 

DEC  74.  Care  at  meads,  wind  speed /direction 
indicator.  w«  satellite  video  conwlv.  eiee 
ironic  **y*r.  him*  tot  novices,  unknovwi  metar 
scales,  S5TV  tap*  idea*.  TTl  ioqk  protw 
PuMk  service  band  tender  ia*  runadi  diode  ie*t 
<«ciwi  digi  iw  meter  !oe*i  2)  ideohena 
poie  bjaam  ujppqm  rhon--|ki,-  oniennii.  1974 
IndBn 

FEE    75,    Haattl    HO  10  kopb   mod  for    55TV, 
*i«c Hum i.   keyer.  digital  san»iine  orbital  timar, 
Oscar  7    operation,    satellite    orbital  prediction 
Heath    SB  J02    modi     compaJing    FM     &    AM 


Since  there's  little  to  get  stale  in  back  issues  of  73  (our 
magazine  is  not  padded  .  . ,  like  others  .  ,  ,  with  reams  of 
activity  reports),  you'll  have  a  fantastic  time  reading  them. 
Most  of  the  articles  are  still  exciting  to  read  .  . .  and  old 
editorials  are  even  more  fun  for  most  of  the  dire  predictions 
by  Green  have  now  come  to  pass.  Incentive  licensing  was  every 
bit  the  debacle  he  predicted  .  .  ,  and  more.  You'll  really  get  a 
kick  out  of  the  back  issues. 


repot i or    enginaering,    Robot   SO  A   mu  camo«a 
mod,    neutralising    Haath    SB  MOA,    "Bounce 

lOss"  lC  switch-,  tape  key**  tor  cw  tH. 

APR  75.  S&0  WreMty  lor  ZM.  3M  scanning 
nnthfu/tf  S3  itiH  rofoid  jnio  £  function 
rec**^*'  cont'OHar,  nttad  barierv  prKJUnonj 
TR2JC  pr«amM.  re-Jeonon*  *TT*chm*m  #agt. 
Guide  to  2M  Ktnd  n#»d  T#en4ce<*e*t1  2M  7  #» 
beam,  basic  ielec+hor>e  ivK«mi  fpati  U,  10  mm 
tD  timar.  modelled  hf  H  hit  lor  mobile  ant  lor 
2Mr  15M  quad  modified  for  20M,  2M  ccllinaer 
beam  R  11 A  sui  plus  ra  conversion  5.rl6  wave 
2M.ini.  Hallicrattcn  SX   lllm  modi.  16DIV.  cw 


AUG  75.  146/432  MHr  Mel.cat  emi  Ipa-T  ?J,  10 
inin  ID  timer,  digl  twr  computer  (pari  1], 
rtotiuugind  rf  feedback.  DWM  fever*  guide  uvm 
uialiite  monitor  cm oi  "ecco  never,"  pc  board 
method,  sweep  tub*  final  prec*u1*OfU.  compact 
^luiriband  rfnpoles.  s-tvhH  ckgitai  dock,  aceaasmry 
v#o  for  **t  transceiver,  modnji  nof»  Morse  codtfv 
ir^lii  ^rKTitiM  Q&r>  2M  scanning  syntrtetifBY 
errait.  KP  702  itWty  chtrojtr,  1DM  rrtulu 
ei«"icnt  beam. 


wh  latalliie 


SEPT  75. 

FAX     tysTH'm 

but  ion    TT    decoder.    rraublatrvuaitf>o   sstv  pin. 
40M  di  ants     146/43?   MJ-tJ   heitcal   arrts  [con 


Cnk-ulailng  Iraq  couniar, 

[part  13,   iC  mi IH voltmeter.  Ihree 


7 


lEa^ER 


/ 


eJustonJ,  diigj  *««  tompuut  (conciwiiont..  reei,j 
ralav  tor  pw  bk  oi,  NEb5a  preset  timar,  power 
IniJure  ilprm,  portable  qrp  rig  pawOf  Unit, 
pracMiion  10  *rfc  ie*erance  sttndardl,  13ft  kHi  ■■ 
lirip;  talephona  HaaiUlB U  with  tm  transceiver 
Mororote  T  4a  m  mod  tor  ATV  0  60  MHl 
sVnTh«S.ije«  <part  10    ham  rad-O  PR1 

OCT  75,  a  detune  TTY  kevboard  (part  f). 

Op  Ampi.  a  bfltk  pnmer.  an  introduction  lo 
miq:roprotessor«,  2m  SvnthetiTer  (conclu 
«ionrP  SBtvllite  Fax  Svstom  {concluiion), 
regulated  nupplivt  Fdlspelpingi  the  myftery), 
DigitaJ  Logic  mecte  simple,  fCC  intarwiew,  a 
contest  uP  system .  digit  tt  clock  ti«r»*  bases, 
lb*  operalmg  dnk4  QRP  432.  ham  PR. 

NOV -DEC  75.  Block  burner  doubl*  ihue1 
FU0  flop*  exposed,  break  through  m  fast 
team  ATV,  Strobing  ctispSqys  is  cool,  the 
inned  lunch  box  (antenna  tuner  Ipr  HF 
iranscels/iiri),  a  deluxe  TTV  keyboard  (part 
2L  the  12  7'  rotating  mast,  (ess  than  $100 
multi-purpose  scope  for  your  shack  (part  11. 
predicting  third  grdar  intermod.  feadlin« 
primer.  OP  Ming  |he>  Third:  RftrcK,  yvhy  tube? 
tlJrveuVt  di*dr  tntteht  urcuilt  —  build  you? 
own  !C  test  rig.  the  K20AW  synthesviiei 
PFlOM-oted.  a  ham'i  intro  to  microproces 
ting,  Ground  Fault  Inierrupter  ta  keep  ali™ 
circuit  for  yourself],  a  St  strip  chart  re 
corder.  an  even  sampler  clock  osc.,  trie  Fun 
Citv  surplus  scene,  updarmg  the  Heath 
IB  1101  counter.  256  pages1 
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The  ONLY  Complete  License  Study  Guides 


•  NOVICE  STUDY  GUIDE  -  Here  U  a  completely  new  study  guide  and  relerence  book  for  the  potential  ham.  This  is  not  a  question/answer 
memorization  course.  Electronic  and  radio  fundamentals  are  presented  and  explained  in  an  easy -to-unden land  fashion,  preparing  the 
beginner  for  the  Novice  exam.  Includes  the  latest  FCC  amateur  regulations,  as  well  as  application  forms.  Easily  the  best  path  into  the 
exciting  world  of  ham  radio!  $435* 

•  GENERAL  CLASS  STUDY  GUIDE  —  A  complete  theory  course  for  the  prospective  General  or  Technician  This  reference  explains 
transistor,  amplifier,  and  general  radio  theory,  while  preparing  the  Novice  for  the  "big"  ticket.  After  getting  your  ticket,  you'll  use  this 
guide  again  and  again  as  an  electronic  reference  source.  Not  a  question/answer  guide  that  becomes  dated  when  the  FCC  updates  the  amateur 
exams*  $5.95. 

•  ADVANCED  CLASS  STUDY  GUIDE  -  Ready  to  upgrade  your  license?  To  prevent  retaking  the  FCC  theory  exam,  you  need  the  73 
Advanced  theory  guide.  SSB,  antenna  theory-  transmitters,  and  electronic  measuring  techniques  are  covered  in  detail  in  this  easy-to-follow 
study  guide-  Special  modes  and  techniques,  such  as  RTTY,  are  also  treated.  An  engineering  degree  ts  not  necessary  to  master  Advanced 
theory  —  try  this  book  before  visiting  the  examiner's  office!  $3,95. 

•  EXTRA  CLASS  LICENSE  STUDY  QUIDS  -  Before  going  for  your  1  x  2  call,  it  pays  to  be  a  master  of  the  Extra  class  electronic  theory. 
This  study  guide  is  the  logical  extension  of  the  73  theory  course.  All  the  theory  necessary  to  pass  the  exam  is  presented.  Antennas, 
transmission  lines,  swr  are  discussed,  as  well  as  noise,  propagation, and  specialized  communication  techniques,  This  book  is  not  a  classroom 
lecture  or  memorization  guide,  but  rather  a  logical  presentation  of  the  material  that  must  be  understood  before  attempting  the  Extra  exam. 
Save  yourself  a  return  trip  to  the  FCC  and  try  the  73  method  first  I  $5.95. 


novice 


theory 
tapes 


Startling  Learning  Breakthrough 


You'll  be  astounded  at  how  really  simple  the  theory  is  when  you  hear  it  explained  on  these  tapes,  Three 
tapes  of  theory  and  one  of  questions  and  answers  from  the  latest  Novice  exams  give  you  the  edge  you  need  to 
breeze  through  your  exam, 

73  is  interested  En  helping  get  more  amateurs,  so  we're  giving  you  the  complete  set  of  our  tapes  for  the 
incredibly  low  price  of  ONLY  $15.95, 

Scientists  have  proven  that  you  learn  faster  by  listening  than  by  reading  because  you  can  play  a  cassette 
tape  over  and  over  \n  your  spare  time  —  even  while  you're  drivingl  You  get  more  and  more  info  each  time 
you  hear  it. 

You  can't  progress  without  solid  fundamentals.  These  four  houNong  tapes  give  you  all  the  basics  you'll 
need  to  pass  the  Novice  exam  easily.  You II  have  an  understanding  of  the  basics  which  will  be  invaluable  to 
you  for  the  rest  of  your  life!  Can  you  afford  to  take  your  Novice  exam  without  first  listening  to  your  tapes? 


FOUR  TAPES  for  $15.95 
$4.95  EACH 

5  WPM  This  ts  the  begin- 
ning tape  tor  people  who  do 
not  know  the  code  at  all.  it 
takes  them  through  the  26 
letter*,  10  numbers  and  nee 
essary  punctuation,  complete 
with  practice  every  step  of  the 
way  using  the  newest  blitz 
teaching  techniques.  It  is 
almost  miraculous!  In  one 
hour  many  people  —  including 
kids    of    ten  are    able    to 

master    the  code.   The  ease  ot 
learning     give*     confidence     to 
beginners     who    might     other 
wise  drop  out. 


NEW  CODE  SYSTEM  -  Four  Speeds  Available 


6  WPM  This  is  the  practice 
tape  for  the  Novice  and  Tech- 
nician licenses,  lit  is  made  up 
of  one  solid  hour  of  code,  sent 
at  the  official  FCC  standard 
{no  other  tape  we've  heard 
uses  these  standards,  so  many 
people  Hunk  the  code  when 
they  are  suddenly  _  under 
pressure  -  faced  with  charat 
ters  sent  at  13  wpm  and 
spaced  for  5  wpm).  This  tape 
is  not  memorizable.  unlike  the 
zany  5  wpm  tape,  since  the 
code  groups  are  entirely  ran 
dom  character!  sent  in  groups 
of  five.  Practice  this  one  dur- 
ing   lunch,    while    in    the    car. 


ONLY  4  for  $15,95f  73  is  in  the  publishing  business,  not  tapes,  so 
you  ever  seen  one  hour  cassettes  for  under  $6?  For  1st  class  mail  add 


anywhere,  and  you'll  be  more 
than  prepared  for  the  easy 
F  CC  e*am. 

1 3     WPM      Code      groups 

again,  at  a  brisk  1  3  per  so  you 
wilt  be  at  ease  when  you  sit 
down  in  front  of  che  steely 
eyed  government  inspector 
and  he  starts  sending  you  plain 
language  at  only  13  per.  You 
need  this  extra  margin  to  over 
come  the  panic  which  is  uni 
versa!  in  the  test  situations. 
When  you've  spent  your 
money  and  time  to  take  the 
test  you'll  thank  heavens  you 
had  this  back- breaking  tape. 

these  are  priced  much  lower  than 
254  per  tape  ordered. 


20  WPM  Code  is  what  gets 
you  when  you  go  for  the 
Extra  Class  license.  It  is  so 
embarrassing  to  panic  out  just 
because  you  didn't  prepare 
yourself  with  this  tape. 
Though  this  is  only  one  word 
faster,  the  code  groups  are  so 
difficult  that  you'll  almost  fall 
asleep  copying  the  FCC  stuff 
by  comparison,  Users  report 
that  they  can't  believe  how 
easy  20  per  really  is  with  this 
fantastic  one  hour  tape.  No 
one  who  can  copy  these  tapes 
can  possibly  tail  the  FCC  test. 
Remove  all  fear  of  the  code 
forever  with  these  tapes. 

anyone  else  could  sell  them.  Have 


MP/0  AMATWHS  , 
TALK  TO  THB  WOKLV  !  > 


ask  me  about  It1 


BUMPER  STICKERS: 

RADIO  AMATEURS  TALK  TO  THE  WORLD!! 

AUTHORIZED  VEHICLE 

SUPPORT  YOUR  LOCAL  POLICE 
504  each;  any  3  for  $1 .00 

BINDERS  -  Red  Binders  with  gold  lettering  keep  your  1976  & 
1977  73s  safe  from  being  lost  or  damaged.  Each  binder  holds 
1 2  issues.  S6.00  ea^  2  for  $1 1 .00. 


BACK  ISSUE  BUNDLE!  73  Magazine  Classics,  issues  containing 
hundreds  of  articles  &  projects.  Great  for  nostalgia  buffs.  20 
copies  {all  different)  for  $8  00 


QSLal 

ONLY  $7,50 
for  250, 

$12.50  for  500, 

$20.00  for  1000!        ^^im^,^^ 

How  can  73  make  such  beautiful  cards,  printed  on  the  best 
coated  stock,  available  for  about  Half  the  regular  cost? 

The  world  arid  satellite  are  printed  in  blue,  your  name, 
address  and  call  are  in  black.  The  QSO  information  is  a  standard 
form  on  the  back.  DOMESTIC  ORDERS  ONLY 

ALLOW  6-8  WEEKS  FOR  DELIVERY. 


Use  the  order  card  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to: 

73  Radio  Bookshop  •  Peterborough  NH  03453  Be  sure  to  include  check  or  detailed  credit  card  information. 

Note:  Prices  subject  to  change  without  notice  on  books  not  published  by  73  Magazine. 
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•  REPEATER  ATLAS  Hundreds  of  new  listings  ...  by  both  location 
and  frequency  .  >  .  dual  listing,  invaluable  for  your  car  .  .  ,  find  those 
repeaters  as  you  travel.  This  is  the  ONLY  complete  list  of  repeaters 
being  published.  Almost  300X3  repeaters  listed  in  this  issue  -  *  -  repeaters 
from  all  over  the  entire  world.  Only  $1 .95. 

•  VHF  ANTENNA  HANDBOOK  The  NEW  VHF  Antenna  Handbook 
details  the  theory,  design  and  construction  of  hundreds  of  different 
VHF  and  UHF  antennas  ...  A  practical  book  written  for  the  average 
amateur  who  takes  joy  in  building,  not  full  of  complex  formulas  for  the 
design  engineer.  Packed  with  fabulous  antenna  projects  you  can  build, 
$4.95. 

•  WEATHER  SATELLITE  HANDBOOK  Simple  equipment  and 
methods  for  getting  good  pictures  from  the  weather  satellite.  Antennas, 
receivers,  monitors,  facsimile  you  can  build,  tracking,  automatic  control 
{you  don't  even  have  to  be  home).  Dr.  Taggart  WB8DQT  $4.95, 

•  COAX  HANDBOOK  The  world's  only  handbook  devoted  exclusively 
to  coax,  feedlines  and  connectors.  Special  price  only  $1.50. 


•  VOL,  I  COMPONENT  TESTERS  .  .  .  how  to  build  transistor  testers 
(8),  diode  testers  (3),  IC  testers  (31,  voltmeters  and  VTVMs  (9h 
ohmmeters  (8  different  kinds),  inductance  (3),  capacity  (9),  Q 
measurement,  crystal  checking  (6),  temperature  (2),  aural  meters  for 
the  blind  (3}  and  all  sorts  of  miscellaneous  data  on  meters  ...  using 
them,  making  them  more  versatile,  making  standards.  Invaluable  book, 
$4.95. 

•  VOL.  II  AUDIO  FREQUENCY  TESTERS  .  .  ,  jam  packed  full  of  all 
kinds  of  audio  frequency  test  equipment.  If  you're  into  S$Br  RTTY, 
SSTV,  etc.,  this  book  is  a  must  for  you  ...  a  good  book  for  hMi  addicts 
and  experimenters  tool  $4:95. 

•  VOL,  III  RADIO  FREQUENCY  TESTERS  Radio  frequency  waves, 
the  common  denominator  of  Amateur  Radio,  Such  items  as  SWR, 
antenna  impedance,  line  impedance,  rf  output  and  field  strength; 
detailed  instructions  on  testing  these  items  includes  sections  on  signal 
generetors(  crystal  calibrators,  grid  dip  oscillators,  noise  generators, 
dummy  loads  and  much  more.  $4.95. 

•  THE  NEW  RTTY  HANDBOOK  is  a  brand  new  1977  edition  and  the 
only  up-to-date  RTTY  book  available.  The  state  of  the  art  has  been 
changing  radically  and  has  made  all  previous  RTTY  books  obsolete*  It 
has  the  latest  circuits,  great  for  the  newcomer  and  the  expert  alike .  , . 
Only  $5,95, 


•  73  VERTICAL,  BEAM  AND  TRIANGLE  ANTENNAS  by  Edward  M. 
Noli  W3FQJ  Describes  73  different  antennas  for  amateurs.  Each  design 
is  the  result  of  the  author's  own  experiments:  each  has  actually  been 
built  and  air-tested.  Includes  appendices  covering  the  construction  of 
noise  bridges  and  antenna  line  tuners,  as  well  as  methods  for  measuring 
resonant  frequency*  velocity  factor,  and  standing-wave  ratios.  160 
pages.  $5.50. 

•  IC  OP-AMP  COOKBOOK  by  Walter  G.  Jung.  Covers  not  only  the 
basic  theory  of  the  \C  op  amp  in  great  detail,  but  also  includes  over  250 
practical  circuit  applications,  liberally  illustrated,  592  pages,  51&  x  SYz, 
softbound  $12.95. 

•  73  DIPOLE  AND  LONG-WIRE  ANTENNAS  by  Edward  M.  Noll 
W3FQJ  This  is  the  first  collection  of  virtually  every  type  of  wire 
antenna  used  by  amateurs.  Includes  dimensions,  configurations,  and 
detailed  construction  data  for  73  different  antenna  types.  Appendices 
describe  the  construction  of  noise  bridges,  line  tuners,  and  data  on 
measuring  resonant  frequency,  velocity  factor,  and  swr.  160  pages, 
$5.50. 

•  RF  AND  DIGITAL  TEST  EQUIPMENT  YOU  CAN  BUILD  Rf  burst, 
function,  square  wave  generators,  variable  length  pulse  generators  — 
100  kHz  marker,  i-f  and  rf  sweep  generators,  audio  osc,  af/rf  signal 
injector,  146  MHz  synthesizer,  digital  readouts  for  counters,  several 
counters,  prescaler,  microwaverneter,  etc  252  pages.  $5.95. 

•  SSTV  HANDBOOK  This  excellent  book  tells  all  about  it,  from  its 
history  and  basics  to  the  present  state  of  the  art  techniques.  Contains 
chapters  on  circuits,  monitors,  cameras,  color  SSTV,  test  equipment 
and  much  more.  Hardbound  $7,  softbound  $5. 
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•  RTL  COOKBOOK  by  Donald  Lancaster.  Explains  the  how  and  why  of 
RTL  (Resistor -Transistor  Logic)  and  gives  design  information  that  can  be  put 
to  practical  use,  Gives  a  multitude  of  digital  applications  ranging  from  the 
basic  switch  to  the  sophisticated  counter.  240  pages;  SYs  x  8!4;  softbound. 
$5,50. 


TTL 


COOKBOOK  by  Donald  Lancaster,  Explains  what  TTL  is,  how  it 
works,  and  how  to  use  it.  Discusses  practical  applications,  such  as  a  digital 
counter  and  display  system,  events  counter,  electronic  stopwatch,  digital 
voltmeter,  and  a  digital  tachometer.  336  pages;  5%  xS%;  softbound.  $8.95. 

•  TVT  COOKBOOK  bv  Donald  Lancaster.  Describes  the  use  of  a  standard 
television  receiver  as  a  microprocessor  CRT  terminal.  Explains  and  describes 
character  generation,  cursor  control  and  interface  information  in  typical, 
easy-to-understarcd  Lancaster  style.  This  book  is  a  required  text  for  both  the 
microcomputer  enthusiast  and  the  amateur  RTTY  operator  who  desires  a 
quiet  alternative  to  noisy  teletype  machines.  S9.95. 
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•  FASCINATING  WORLD  OF  RADIO  COMMUNICATION  Interesting 
stories  in  the  history  of  radio  pioneering  and  discovery.  Also  includes 
the  fundamentals  of  broadcast  band  DXing-  A  must  for  every  radio 
amateur.  $3.95. 

•  PRACTICAL  TEST  INSTRUMENTS  YOU  CAN  BUILD  37  simple 

test  instruments  you  can  make  —  covers  VOMs,  VTVMSj  semi  con  dt-C  tor 
testing  units,  dip  meters,  wattmeters,  and  just  about  anything  else  you 
might  need  around  the  test  lab  and  ham  shack.  $4,95. 

•  1001  PRACTICAL  ELECTRONIC  CIRCUITS  Tabs  new  1001 
circuits  is  available  for  only  $9.95  ppd.  The  next  time  you  want  a 
circuit  for  just  about  anything,  eat  your  heart  out  that  you  didn't  send 
for  this  book  the  first  time  you  read  about  it.  You'd  better  order  the 
book  right  away,  before  they  run  out,  S9.95. 

•  HOW  TO  MAKE  BETTER  QSLs  Be  proud  of  your  QSL  cards 
have  a  card  which  gets  front  space  on  every  hamshack  wall   .  .  .  win 
prizes  at  hamfests.  The  only  way  to  have  a  truly  outstanding  card  is  to 
make  it  yourself  . .  .  which  is  easy  when  you  have  this  new  book.  $4*95. 


•  WHAT  TO   DO  AFTER  YOU  HIT  RETURN  PCC's  first  book  of  computer 

games  -  .  -  48  different  computer  games  you  can  play  in  BASIC  ,  .  .  programs, 
descriptions,  muchly  illustrated.  Lunar  Landing,  Hammurabi,  King,  Civil  2t  Qubic 
5(  Taxman,  Star  Trek,  Crash p  Market,  etc.  $6.95. 

•  101  GAMES  IN  BASIC  Okay,  so  once  you  get  your  computer  up  and  running  in 
BASIC,  then  what?  Then  you  need  some  programs  in  BASIC,  that's  what.  Th« 
book  has  101  games  for  you,  from  very  simple  to  real  buggers.  You  get  the  games, 
a  description  of  the  games,  the  listing  to  put  in  your  computer  and  a  sample  run 
to  show  you  how  they  work.  Fun.  Any  one  game  will  be  worth  more  than  the 
price  of  the  book  for   the  fun  you  and  your  family  will  have  with  it,  $7,50, 

•  BASIC  by  Bob  Albrecht,  etc.  Self-teaching  guide  to  the  computer  language  you 
will  need  10  know  for  use  with  your  microcomputer,  324  pages.  This  is  one  of  the 
easiest  ways  to  learn  computer  programming,  $4.95, 
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•  SCELBI'S    GALAXY    GAME     FOR    THE 

"SOOS'T'SOSO"  Here's  a  new  twist  in  com- 
puter games  by  Scelbi  Computer  Consulting 
and  Robert  Findley.  The  game,  'Galaxy," 
pits  the  operator  of  a  spaceship  against  alien 
craft,  as  well  as  variables  such  as  speed,  time 
and  ammunition.  No  two  games  are  the  same! 
This  game  is  described  in  Galaxy  Gams  for 
the  8008/8080,  published  by  Scelbi  Com- 
puter Consulting,  Inc.  $14.95, 

•  SCELBI'S  GALAXY  GAME  FOR  THE 
"6800"  Here's  a  new  twist  in  computer  games 
by  Scelbi  Computer  Consulting  and  Robert 
Findley /Raymond  Edwards.  The  game, 
"Galaxy,"  pits  the  operator  of  a  spaceship 
against  alien  craft,  as  well  as  such  variables  as 
speed,  time,  and  ammunition.  No  two  games 
are  the  same!  This  game  is  described  in 
Galaxy  Game  for  the  6800,  published  by 
Scelbi  Computer  Consulting,  Inc.  $14.95* 

•  6800  SOFTWARE  GOURMET  GUIDE  & 
COOKBOOK  If  you  have  been  spending  too 
much  time  developing  routines  for  your  6800 
microprocessor,  try  the  new  book  by  Scelbi 
Computing  and  Robert  Findley.  This  manual, 
6800  Software  Gourmet  Guide  and  Cook- 
book, describes  sorting,  searching,  and  many 
Other  routines  for  the  8080  user,  $9.95. 

•  8080  SOFTWARE  GOURMET  GUIDE 
AND  COOKBOOK  If  you  have  been  spending 
too  much  time  dewloping  simple  routines  for 
your  8080,  try  this  new  book  by  Scelbi 
Computing  and  Robert  Findley,  This  manual, 
8080  Software  Gourmet  Guide  and  Cook- 
book, describes  sorting,  searching,  and  many 
other  routines  for  the  8080  user.  59:95. 

•  CMOS  COOKBOOK  by  Don  Lancaster, 
pub,  by  Howard  W,  Sams  Company.  Another 
winner  from  Don  Lancaster,  author  of  the 
famous  RTL  and  7  "L  Cookbooks.  The  CMOS 
Cookbook  detaf  .he  application  of  CMOS, 
the  low  power  logic  family  suitable  for  most 
applications  presently  dominated  by  TTL. 
The  book  follows  the  style  of  the  original 
Cookbooks.  Eight  chapters  cover  all  facets  of 
CMOS  logic,  and  the  work  is  prefaced  by  TOO 
pages  detailing  the  characteristics  of  most 
CMOS  circuits.  The  CMOS  Cookbook  is  re- 
quired reading  for  every  serious  digital  experi- 
menter, $9,95. 

•  HOBBY  COMPUTERS  ARE  HERE  If  you 
(or  a  friend!  want  to  come  up  to  speed  on 
how  computers  work  .  . ,  hardware  and  soft- 
ware .  .  .  this  is  an  excellent  book.  It  starts 
with  the  fundamentals  and  explains  the  cir- 
cuits, the  basics  of  programming,  along  with  a 
couple  TVT  construction  projects,  ASCII- 
Baudot,  etc.  This  book  has  the  highest  recom- 
mendations as  a  teaching  aid  for  newcomers. 


•  BRAND  NEW  DICTIONARY  This  new  microcomputer  dictionary  fills  the 
urgent  need  for  all  computer  people,  engineers,  scientists,  industrialists, 
communications  people  —  as  professionals,  amateurs,  teachers,  or  students  —  to 
become  quickly  acquainted  with  the  terminology  and  nomenclature  of  a  new 
revolution  in  computer  control  capabilities  in  areas  that  pervade  most  of  man's 
daily  activities. 

Over  5000  definitions  and  explanations  of  terms  and  concepts  (704  pages} 
relating  to  microprocessors,  microcomputers  and  microcontrollers.  The  re  a  re  also 
separate  appendices  on:  programmable  calculators;  math  and  statistics  definitions; 
flowchart  symbols  and  techniques;  binary  number  systems  and  switching  theory; 
symbol  charts  and  tables;  summaries  of  BASIC,  FORTRAN  and  APL.  In  addition 
there  is  a  comprehensive  electronics/computer  abbreviations  and  acronyms 
section,  SI  5.95. 

•  COMPUTER  PROGRAMMING  HANDBOOK  by  Peter  Stark,  A  complete  guide 
to  computer  programming  and  data  processing.  Includes  many  worked  out 
examples  and  history  of  computers,  $8.95. 

•  MY  COMPUTER  LIKES  ME  ...  WHEN  I  SPEAK  BASIC  An  introduction  to 
BASIC  , , .  simple  enough  for  your  kids.  If  you  want  to  teach  BASIC  to  anyone 
quickly,  this  booklet  is  the  way  to  go.  $2.00. 

•SCELBI'S  FIRST  BOOK  OF  COMPUTER 
GAMES  Need  a  game  for  your  8008  or  8080 
microprocessor?  Try  Scelbi 's  First  Book  of 
Computer  Games  for  the  8008/8080  which 

describes  three  popular  games,  "Space  Cap- 
ture," "Hexpawn/'  and  "Hangman."  Com- 
plete flowcharts,  logic  description,  program 
listing,  and  instructions  are  provided.  A  must 
for  the  game  freak  i  $14.95. 

•  THE  STORY  OF  COMPUTERS  by  Donald 
D.  Spencer  is  to  computer  books  what  Dick 
and  Jane  is  to  novels  .  ,  .  extremely  elementary  t 

gives  the  non-computerist  a  fair  idea  of  what 
the  hobbyist  is  talking  about  when  he  speaks 
computer  lingo.  Attempts  to  explain  what 
computers  are  and  can  do  to  a  spouse,  child 
or  any  un-electronics-mi  noted  friend.  $4,95. 

•  MICROCOMPUTER  PRIMER  by  Mitchell 
Waite  and  Michael  Pardee,  pub,  by  Howard  W, 
Sams  Company,  If  you  are  afraid  to  get 
involved  with  microcomputers  for  fear  of  not 
understanding  them,  worry  no  longer!  The 
Microcomputer  Primer  describes  basic 
computer  theory,  explains  numbering 
systems,  and  introduces  the  reader  to  the 
world  of  programming.  This  book  does  not 
elaborate  on  specific  systems  or  chips,  but 
describes  the  world  of  microcomputing  in 
"real  world"  terminology.  There  is  probably 
no  better  way  of  getting  involved  with  the 
exciting  new  hobby  of  microcomputing. 
$7.95. 

•  INTRODUCTION  TO  MICROPROCES 
SORS  by  Charles  Rockwell  of  MICROLOC. 
Here  is  an  ideal  reference  for  the  individual 
desiring  to  understand  the  hardware  aspects 
of  microprocessor  systems.  This  book  des- 
cribes the  hardware  details  of  computer 
devices  in  terms  the  beginner  can  understand, 
instead  of  treating  the  micro  chip  as  a  "black 
box."  Addressing  schemes,  registers,  control, 
and  memory  are  all  explained,  and  general 
information  about  hardware  systems  is  pro- 
vided. Specific  systems  are  not  described  and 
programming  is  only  briefly  discussed,  Intro* 
duct  ion  To  Microprocessors  is  a  hardware 
introduction  .  . .  and  a  good  one.  $17.50  US 
and  Canada,  $20  elsewhere, 

•  THE  NEW  HOBBY  COMPUTERS!  This 
book  takes  it  from  where  "Hobby  Computers 
Are  Here"  leaves  off,  with  chapters  on  Large 
Scale  Integration,  how  to  choose  a  micropro- 
cessor chip,  an  introduction  to  programming, 
tow  cost  I/O  for  a  computer,  computer 
arithmetic,  checking  memory  boards,  a 
Baudot  monitor/editor  system,  an  audible 
logic  probe  for  finding  those  tough  problems, 
a  ham's  computer,  a  computer  QSO  machine 
P  .  .  and  much,  much  more!  Everything  of 
interest  is  there  in  one  volume,  ready  to  be 
enjoyed  by  you.  $4.95, 


•  KILOBAUD  The  Small  Computer  Magazine  Software  &  Hardware 
the  non-PhD  computer  hobbyist  who  wants  to  know  what's  new.  $2. 
for  1  year  subscription.  Back  issues  $3.00  per  copy. 
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a  single  issue  of  73  Magazine. 
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HELP  DE-BUG  THE  WATS  LINE 

IF  YOU'VE  CALLED  800-251-6771  (second  number 
in  our  ad  listings)  with  an  order  for  merchandise  or 
subscriptions  to  73  Magazine  and  more  than  six  (6) 
weeks  have  passed  by  with  you  still  awaiting  delivery 
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A    =  Next  higher  frequency  may  alto  be  useful 

B    ■  Difficult  circuit  this  period 

F    =  Fair 

G    =  Good 

P    =  Poor 

SF  -  Solar  flams 
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YEARS  AHEAD  WITH  YAESU! 


YAESU 

\J 


YOUR  DREAM  STATION  COME  TRUE! 


YAESU  FT-301D,  FT-301,  FT-301SD,  or  FT-301  S  Transceivers  and 
Accessories  —  40  or  200  watts  P.E.P.  —  L.E.D.  Digital  or  Dial  Readout 

■  FP-301 D  AC  Supply/Speaker/Digital  Clock/Automatic  CW  I.D.  ■  FT-301  D  Transceiver,  Digital  Readout/ All 
Solid  State/Broadbanded,  No  Tuning  or  Loading/160  thru  10  Meters/All  Modes,  USB,  LSB,  FSK,  CW.  &  AM/ 
200  Watts  PEP  Input  ■  FV-301  VFO,  Split  Frequency  or  Crystal  Control/ 1  KHz  Readout  ■  YO-301  Monitor 
Scope/ All  Mode  Monitoring /Range  1.8  to  54  MHz/Two-Tone  1800-1900  Hz  Generator. 


AND,  MORE  YAESU  PRODUCTS  YOU  CAN  COUNT  ON! 


YC-500  SERIES  COUNTERS 


YC-601  DIGITAL  DISPLAY  FOR  101  &  401  SERIES 


OIOITAI- 


PI9P1-AY 


M.  i  s  a  s 


L**H±J 


L^KHI 


V 


BftNS 


■'few 


S   y*e»o  vc«oi 


YC-500E  Accuracy  0.02  PPM,  YC-500S,  1  PPM, 
YC-500  J,  10  PPM/6  Display  Digits/Readout  Range 
1 0  Hz  to  500  MHz/AC  Operation  Stepped  from  100  to 
234  VAC,  DC,  12  to  14.5  VDC.  Professional 
Instruments  at  Amateur  Prices! 


YC-601  Displays  Transmit  and  Receive  Frequencies 
on  Bright  Green  Digital  Display  Tubes/Covers  1 .8  to 
30  MHz  with  WWV-JJY  Position/Plugs  into  101  or 
401  Series/Cable  Supplied. 


SEE  YOUR  AUTHORIZED  YAESU  DEALER  NOW  AND  GET 
OUR  NEW  1977  FULL  LINE  AMATEUR  RADIO  CATALOG 


Yaesu  Electronics  Corp.,  15954  Downey  Ave., 
Paramount,  CA  90723  •  (213)  633-4007 

Eastern  Service  Ctr.,  613  Redna  Terrace 
Cincinnati,  OH  45215  •  (513)  772-1500 
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